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la This Issue 
Who has cracking processes? The list in this issue shows 
refiners in United States who have turned to cracking. 


The history of cracking—C. M. Johnson, chief engineer 
for the Invincible Oil Corporation has the facts and 


just what has been the results obtained from various oils. 


, 
: figures in an article starting an page 5. 

Handling heavy oils with the Dubbs process. In cover- 

ing this process, owned by the Universal Oil Products 

a Company, Dr. Morrell gives an interesting summary on 


+ 


Other features, including recent patents granted for re- 
fining methods, news notes on various refineries and 
UEA C URER plants and new equipment on the market. 
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Check Evaporation Losses This Way 


ETALSTEEL Aluminum Paint actually deflects heat. 

It prevents the formation of vapor and removes the 

cause of evaporation. Therefore, numerous natural gasoline 

manufacturers have standardized on Metalsteel Aluminum 

for use on absorbers, gasoline storage tanks, cooling coils 
and housings for storage tanks. 

Metalsteel Aluminum Paint is also used by a number of large refin- 


ers—for crude storage tanks, gasoline storage tanks, tank cars, bulk 
stations and wherever gasoline is exposed to radiant heat. 





Order a 5-gallon Can. 
ST. LOUIS SURFACER & PAINT CO., 5506 Hazel Ave., St. Louis, } 


Courtesy Owens Bottle Co., 
Gasoline Extraction Plant, 
Charleston, W. Va. 








METALSTEEL 


Aluminum Paint 
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So the Industry may be served promptly in 
any crisis, P. |. W. invests a fortune in steel 
plates. And many times, in the face of a rising 
market, its customers have shared the saving 
made possible by this courage and foresight. 


P. I. W. is big enough to do these things, 


and yet human enough to pass them along. 


Wire or write for prompt shipments of 
tankage and equipment 


*P. I. W. Service is World Wide”’ 


THE PETROLEUM IRON WORKS CO. 


SHARON, PENNSYLVANIA 


NEW YORK ST. LOUIS HOUSTON CASPER TULSA SAN FRANCISCO 
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PHILLIPS PETROLEUM COMPANY 
STANDARD COLORS ; 
NO. 1. SCOTCH GRAY GAS PROOF PAINT 
NO 13 BOILER & STACK PAINT BLACK ; 
4 4 c ; © CEMEN, PAINT NO 15 PIPE PAINT BLACK ; 
—I.-—~COMK{UOUR#OOOU : 
J WA \ a | : 
A oe NO 16 FLAT WHITE : 
i = : 
Fars NO 6 RED LEAD PAINT NO :?7 CONCRETE FLOOR ENAMEL GRAY z 
ay 
ps 
( \ A? SCOTCH GRAY TANK CAR PAINT NO 18 ARMORCOIE ENAMEL WHITE e 
i \ WOON i 
y NO. 19 AUTO ENAMEL BLACK : 
Hy} : 
i cz 
y NO 20 AUTO ENAMEL BATTLESHIP GRAY : 
: 
} : 
{ NO 21 TREC iG : 
\ AQAA : 
4 SHINGLE STAIN FOREST GRE : 
y P3 SPIRITLAC NO 7279 STENCIL WHITE > 
y 4 LIME PROOF SIZE NO 30 STENCIL BLACK : 
y 4° re eae NO 31) INTERIOR TANK PAINT : 
y E concreting nie NO 32 The following colors in Oil shou'd be carried in : 
(U) q 2 stock, Lamp Black, Burnt Umber, Raw Sienna 2 
mm JAPAN DRIER Chrome Yellow Med. Vandyke Brown : 
ial Paint Servi 
A Special Paint Service for Refiners 
Many of the large Refiners, to whom we sell paint, have stand- 
ardized their colors and paints for all the various equipment about 
their Refinery. They also have a standard practice for applying 
these paints. For these Refiners, we have prepared special color 
charts outlining standard painting practice for all their equipment. 
These standard irstructions for applying and ordering all pa:nts 
result in simplification and economy in buying and puts the paint 
department on a most efficient basis. 
If you are interested in having us make up such a chart for your 
paint department, drop us a line in care of the Industrial Depart- 
ment. 
COOK PAINT & VARNISH CO. 
KANSAS CITY, MO. 
Oklahoma City Omaha Fort Worth Wichita 
s = 








Tell them where you saw the ad 
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Lone Star Gas Company’s Gas City Plant, near Duncan, Oklahoma, contains twelve 
160 H. P. Cooper gas engine driven compressors 


Lone Star Gas Starts Their 
/Sth Cooper Gas Engine 


“Ship us twenty-two 160 FH. P. gas engines with compressors 





as per quotation.” That was the substance of the telegram 

which we received from Lone Star Gas Company on June 8th. 

Send Now for 

Our Booklet 
on Gas Engines Pon 

. “pe. 


a We honor the confidence which this, one of the largest Natural 


Gas interests in the world has placed in us and in our product. 


It represented their ninth order covering a period of nearly 
five years, and included their 78th Cooper unit of the 160 B. TH. 








Our ambition is to continue to build gas engines and to deliver a 


cipmeiincsiediens service in conneetion with them which will always merit such a 


PETROLEUM 3 confidence. 
EXPOSITION 


AND CONGRESS 


TULSA, OKLA. 
OCT. 8-14 


Cooper Gas Engines and Compressors are built in 
standard sizes from 80 to 1300 B. H. P. for 
every compressing condition 
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Branch Offices: 
1605 Kirby Bldg., Dallas, Texas. 504 Kennedy Bldg., Tulsa, Okla. 
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Cracking—Or Making Your Oil Pay Dividends 


Complete history of the process of de- 
structive distillation with all the facts 


LTHOUGH petroleum is widely 
A distributed, being found in many 
parts of the world, and although 
information as to occurrence and gen- 
eral characteristics seem to have ex- 
isted from very early times, our knowl- 
edge of the chemical nature of this sub- 
stance has been acquired largely within 
the past forty years. Within this period 
a voluminous literature has accumulat- 
ed, which records work as painstaking 
as has ever been undertaken in the 
whole field of chemistry, but, despite 
this fact, the commercial method of 
treating crude petroleum for the pur- 
pose of procuring marketable products 
is, in the main, essentially empirical. 
Much knowledge has been acquired as 
to methods of separating from crude 
petroleum such products as are desira- 
ble commercially, but little has been 
done to attain the maximum recovery 
of such products. 

The demand for motor fuel is out- 
stripping that for illuminating oils and 
the increasing number of motor vehi- 
cles in operation, both in the United 
States and abroad, has brought about a 
need which, if it continues to increase 
at the present rate, will soon far exceed 
present production by ordinary means. 
The acuteness of this need becomes all 
the more evidenced when it is realized 
that a large proportion of the world’s 
output of crude petroleum is of such a 
character as to produce by ordinary re- 
fining methods comparatively little gas- 
oline and naphtha. The result is that 
the demand for these lighter fractions 
must be supplied by the types of crude 
petroleum generally classed “Refinable 
Crudes.” Even refinable crudes are 
capable of yielding, by the usual refin- 
ery operating methods, only fractions 
of their total volumes as gasolne and 
naphtha. 

From time to time the bringing in 
of a prolific oil field relieves the strain 
by the great outflow of refinable oil 
that follows, but the relief is only tem- 
porary, as the life of a gusher field is 
generally short. The rising market 
price of gasoline is the concrete evi- 
dence of present conditions. Thus, the 
discovery of new fields, which is daily 
becoming more difficult, can hardly 
furnish a solution of the problem of 
how to meet the ever-increasing de- 
mand for one of the products—crude 


By C. M. Johnson, M. E. 


Chief Engineer Invincible Oil Corporation 


petroleum. Even if crude oil could be 
obtained in sufficient quantity to meet 
the needs of the gasoline market an ex- 
cess supply of less desirable products 
would be bound to result. 

The fact that such a large proportion 
of the world’s supply of crude petro- 
leum seemed to be unsuited to the pro- 
duction of motor fuel has led a number 
of investigators to undertake to work 
out commercially practicable processes 
whereby yields of these products from 
a given quantity of refinable oil can be 
largely increased, or a more refinable 
oil be made to yield the desired prod- 
ucts. It is obvious that if such proc- 
esses can be successfully developed, 
better effect will result than if the pro- 
duction of crude oil is proportionately 
increased. The supply of crude oil will 
be conserved, and the market will not 
be burdened with products of limited 
commercial use or unprofitable to pro- 
duce. These processes, of which a 
number have been brought forward 
during recent years, involved ‘“crack- 
ing” or decomposition of heavy oils— 
either low grade natural crudes or the 
heavier fractions of refinable crude— 
that have at present a low commercial 
value. 

Cracking is at present in an early 
stage of development and an enormous 
mass of experimental work has evolved 
only a few commercially complete proc- 
esses. The result of subjecting hydro- 
carbon mixtures to heat and pressure, 
which is called cracking, or destructive 
distillation, and which increases the 
yield of the lighter hydrocarbons, is 
known to have been recognized as early 
as 1861 when it is claimed its effect 
was accidently discovered in the opera- 
tion of a still at Newark, New Jersey. 

In the earlier days of the industry the 
desired object was kerosene or burning 
oils and the products of that time were 
known to have contained large amount 
of the lighter fractions. These fractions 
were not desired until the use of in- 
ternal combustions created a demand 
for this class of fuel. 


Its Early Use 
As originally employed, the process 
was directed toward the conversion of 


that fraction of crude petroleum inter- 
mediate between the burning (kero- 
sene) oils and the lubricating oils with 
liquid hydrocarbon products of lower 
density and boiling point, which would 
be suitable for use as illuminants. 

The ordinary processes of refining 
crude petroleum yield a series of prod- 
ucts differing widely in properties and 
commercial desirability. Those requir- 
ed for the smaller types of internal 
combustion engines, such as are now 
generally used in airplanes, motor 
boats, farm tractors, motor trucks and 
automobiles are in greater demand. 
Kerosene and fuel oil, which are used 
to produce light, heat, power in compe- 
tition with other more plentiful re- 
sources, such as coal, are less desirable 
with regard both to commercial profit 
and the conservation of natural re- 
sources. 

Of the two types of products used 
in internal combustion engines—lubri- 
cants and gasoline—the former does 
not seem as yet to offer a problem in 
the conservation of resources. Gasoline 
is, however, being produced in such 
quantities that its continued use on the 
present scale threatens to bring about 
the practical exhaustion of the coun- 
try’s underground supply of crude pe- 
troleum. There is no more important 
problem facing the industry today than 
that of conservation of this natural re- 
source. 

The conversion of all kerosene and 
fuel oil into gasoline is neither desira- 
ble nor possible, nevertheless, it is ap- 
parent that, for the present at least, the 
proportionate production of volatile 
distillates from crude petroleum should 
be increased. The most important 
means of accomplishing this end is the 
wider use of “cracking processes” 
which, although not entirely desirable 
from an economic point of view un- 
doubtedly permit more efficient utiliza- 
tion of petroleum than would be possi- 
ble at present if only the older types of 
refinery procedure were employed. 

The cracking process is simply one 
instance of the well known tendency 
of organic substances to decompose on 
the application of heat. The heavier the 
hydrocarbon molecule, the more easily 
it is dissociated (separated). In actual 
fact, cracking to a greater or less de- 
gree is the rule rather than the excep- 
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Larger stills with the old condensing boxes 


How Sterling Sections removed the need for larger boxes 





REFINERY in central Oklahoma—the Waite-Phillips 
Company—replaced their old stills with new ones of 
greatly increased capacity. 


If coils had been used, this change would have meant 
new and larger condensing boxes. By installing Sterling Oil 
Condensing Sections, the old boxes were saved. The com- 
plete installation resulted in the lowest receiving house 
temperatures ever secured. 





Sterling Sections require only half the space of the old 
style coil. This is one of many instances where Sterling 
Sections have saved real money. 


They occupy less space, are cheaper to install, last longer, 
condense at a more rapid rate and eliminate back pressure 
in the stills. Any section can be quickly removed for clean- 
ing or other purposes. 


One of our engineers will call and give you the full facts 
about Sterling Sections. Simply tear out this page, write 
your name and address on the margin, and mail it to us. No 
obligation. 


STERLING OIL CONDENSING SECTIONS 


AMERICAN RADIATOR COMPANY 


Industrial Sales Offices: 1807 Elmwood Avenue, Buffalo, N.Y. 
Sterling Sections are manufactured at our factories in 
KANSAS CITY, MO. SPRINGFIELD, OHIO BUFFALO, N. Y. 



































Some of the stills of the Waite-Phillips Company, Okmulgee, 
Oklahoma. When the four boxes in the center are equipped 
with Sterling Condensers, the entire plant will be 100% Sterling. 
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tion in the majority of distillation proc- 
esses involving more than moderately 
low temperatures. 

A natural hydrocarbon oil, or crude 
petroleum, is‘-a mixture of substances 
of varying boiling points. Each of the 
hydrocarbons of high boiling point con- 
tained in such mixtures is, during sthe 
process of distillation, exposed to va- 
rious degrees of temperature beyond its 
own boiling point so long as the hydro- 
carbons of lighter gravity and boiling 
point are not removed from the still. 
Consequently, the liquid hydrocarbons 
of high boiling point may remain ex- 
posed in the still to temperatures below 
their boiling point for a number of 
hours. For example, in general refin- 
ery practice, one to three days is nec- 
essary to complete a crude cycle, the 
exact period depending on the size of 
the still and the amount of hydrocar- 
bons to be treated. This long exposure 
to a degree of heat below the boiling 
point of a particular hydrocarbon, re- 
sulting in its dissociation or partial al- 
teration, constitutes ‘ ‘cracking.” As time 
is an important factor in every organic 
reaction, the technical significance of 
the time the oil is exposed to heat be- 
comes evident. 

In the cracking of heavy oils two fac- 
tors govern largely the course of the 
reactions that take place, namely, tem- 
perature and pressure. The functions 
of increased temperature is to break the 
bonds or groups that make up the com- 
plex hydrocarbon molecule. In many 
processes pressure is of chief impor- 
tance in controlling the temperature of 
distillation, but it also exerts an influ- 
ence on the nature of the decomposi- 
tions produced. 

The temperature at which dissocia- 
tion takes place with the desired rapid- 
ity is usually above the boiling point of 
the hydrocarbon concerned. When no 
pressure is employed these hydrocar- 
bons will vaporize and pass out of the 
reacting sphere, the degree of altera- 
tion being small. If, however, sufficient 
pressure is employed to raise the boil- 
ing point to a temperature causing 
more rapid cracking, alteration into de- 
sired product may be obtained with a 
minimum of total decomposition. As 
soon as the action begins to be a total 
decomposition, permanent gases will 
be evolved and both carbon and heavy 









asphaltic bodies will remain as residues. 
The volume of gas, therefore, if meas- 
ured, is an approximate index of the 
degree of decomposition that is taking 
place. The cracking process involves, 
therefore, a partial alteration or disso- 
ciation, as distinguished from a more 
complete alteration or decomposition. 
The object of cracking is to alter the 
heavier molecules so that low boiling 
hydrocarbons will be produced that 
would not appear on ordinary distilla- 
tion. Such a process may or may not 
be accompanied by an appreciable pro- 
duction of permanent gases, depend- 
ing on the degree of alterations neces- 
sary to obtain the desired products. 
In a simple cracking process as high 
a temperature as is practicable within 
the limits of apparatus is desirable, tn 
order to insure a high speed of reac- 
tions. A decrease in temperature be- 
low a given point will mean a decided 
increase in time. In commercial prac- 
tice this would mean increase in operat- 
ing costs. On the other hand, too 
high a temperature will mean a large 
production of extreme decomposition 
products, so that for results desirable 
commercially a mean temperature must 
be chosen that will cause the process 
to be complete at the maximum speed 
consistent with a relatively small pro- 
duction of permanent gases and car- 
bon. 


The object of any process must be 
to produce the maximum amount of a 
commercially desirable product at the 
lowest commensurate cost. The crack- 
ing process produces a mixture of va- 
rious hydrocarbons which, to be avail- 
able commercially, must have an initial 
boiling point not over 140° F. and an 
end point not over 450° F. with a grav- 
ity range of 50 to 58° Baume. The 
product must be water white in color, 
sweet in odor and staple in its com- 
position. The use of heat and pressure 
for cracking is an old art and is not 
the subject of any existing basic pat- 
ents. When combined with condensa- 
tion under pressure it is subject to 
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many patents, of which No. 1,049,667 
issued to William Burton on January 7, 
1913, and No. 1, 123,502, issued to J. 
Dubbs on January 5, 1915, are the ear- 
liest of present importance still in gen- 
eral use. These patent claims conflict 
as they are—to a certain extent—basic 
and of primary importance. The valid- 
ity of Dubbs, whose application anti- 
dates Burton, is now in litigation be- 
tween the Universal Oil Products Cor- 
poration and The Standard Oil Com- 
pany of Indiana. 


Classes 

Cracking plants may be considered 
under three general methods: 

Ist. Subjecting liquid to both heat 
and pressure. 

2nd. Subiecting vapors to heat with 
or without pressure, 

3rd. Heating liquid or vapor in the 
presence of a catalyst. 

Roy Cross, in his Bulletin No. 16 
of the Kansas City Testing Laboratory, 
classifies the various cracking systems 
as follows: 


I. VAPOR PHASE— 


A. Atmospheric Pressure. 


1. High Temperatures (Pintsch 
Gas). 
Low Temperatures. 


B. Increased Pressures. 
1. High Temperatures (Rittman) 
2. Low Temperatures. 
II. LIQUID PHASE— 
A. With Distillation (distillation nec- 
essary) 
1. Atmospheric Pressure 
(a) without chemicals. 
(b) with chemicals. 
Above atmospheric pressure— 
no differential pressures—De- 
war and Redwood, Dubbs, Bur- 
ton. Clark, Jenkins, Fleming. 
3. Very High Pressure—distilling 
at a reduced pressure. 
B. Without Distillation (necessarily 
high pressure). 
1. Intermittent. 
2. Continuous 
(a) Identical heating and re- 
action zones. 
(b) Separated heating and re- 
action zones. 


do 


The above outline of the generat 
systems of cracking gasoline is not 
based upon any general mechanical ar- 
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rangement. Most of the patents relat- 
ing to the cracking of oil cover mc- 
chanical arrangement. 

Those systems that heat the oil vapor 
at atmospheric pressure are principally 
used ‘for making gas. On account of 
the low specific heat of the oil vapor 
the temperatures are very high and are 
not subject to exact control. The pio- 
neering work in the cracking of oil 
was done in heating in the vapor phase 
under increased pressure. The really 
successful processes that have proved 
profitable are those in which the crack- 
ing is accomplished by applying the 
heat to the liquid phase of the oil. 

The method by which a large pro- 
portion of the synthetic gasoline is now 
made is by distillation at pressures con- 
siderably above the atmospheric pres- 
sure. The reaction and distillation 
takes place in the same still. An enor- 
mous amount of refluxing is necessary 
and the gasoline must be removed as 
fast as it is formed. An enormous 
amount of heat is lost by reason of 
this refluxing and the reaction is con- 
siderably retarded, but nevertheless the 
distillation is a necessity as otherwise 
excessive pressures would develop. By 
the use of very high pressure more 
reaction can be accomplished in a 
shorter time and methods exist where- 
by this is done followed by distillation 
at a lower temperature. All processes 
of making gasoline which have not 
involved the treatment of the oil strict- 
ly in the liquid phase are said to have 
met with only a questionable degree 
of success. Cracking processes are, as 
yet, in the primary stages of commer- 
cial application. As a means of supply- 
ing the products most in demand their 
importance can hardly be over estimat- 
ed. It only remains to discover the 
most efficient means of obtaining the 
maximum possible yield of the desired 
product from any particular oil. The 
ease and cheapness with which crude 
petroleum can be transported to regi- 
ons lacking supplies of crude oil give 
particular value to cracking processes, 
as the cheapest and most readily ob- 
tainable oils may be subjected to crack- 
ing at the place of the greatest de- 
mand and most extensive use. 


Much Prejudice 


There has been considerable preju- 
dice against the products of cracking 
processes. It is claimed that burning 
oils are inferior in light giving power 
and more easily acquire a dark color 
with age. The chief objection seems to 
be in the presence of the unsaturated 
hydrocarbon compounds which give an 
unpleasant odor and require the use of 
large quantities of sulphuric acid in 
the refining process which increases the 
cost of the finished product. The same 
prejudice seems to exist with respec 
to the cracked gasoline. Another ob- 
jection to cracked gasoline is the al- 
leged fact that such gasolines deposit 
larger quantities of soot in the cylin- 
ders of internal combustion engines but 
this deposit may or may not be caused 
by improper mixtures for proper and 
complete combustion. Certain investi- 
gations tend to show that a properly 
cracked gasoline gives a greater mile- 
age than a straight run gasoline be- 
cause of a slower burning quality giv- 
ing power during the entire pistou 
stroke as compared with the explosion 
occuring with straight distillates, 

Therefore, there is reason to believe 
that instead of being inferior the crack- 


ed gasolines are really superior for use 
in automobile engines as regards both 
mileage and power obtainable, even 
though they lack some desirable prop- 
erties and this suggests that a blend 
of “cracked” gasolines and the straight 


run gasolines may give greatly im- 
proved results. a 
The pressure distillation (liquid 


phase) type of cracking process is the 
one that seems to have been developed 
most extensively to date, and at present 
is the only one that is a factor of real 
commercial importance in the produc- 
tion of gasoline. Cracking by distilla- 
tion without pressure is old and has 
been in use for years for the production 
of kerosene from heavier petroleum 
products. It was early discovered, by 
accident, it is said, that vigorously fired 
stills, constructed with plenty of surface 
for reflux condensation, were capable 
of cracking heavy hydrocarbons into 
distillates which were largely of the 
volatility range required for burning 
oils. The pressure distillation process 
was developed when gasoline, instead 
of kerosene, became the product most 
desired. The difficulties involved in 
the development and operation of the 
pressure distillation process were con- 
siderably greater than those that must 
have been encountered in the cracking 
distillation of kerosene, and the de- 
velopment of the Burton process is 
one of the important scientific achieve- 
ments of the present day. 

The other common type of thermal 
process is the so called vapor phase 
processes in which oil is cracked by 
passage through some sort of system, 
generally a tubular one, that is strong- 
ly heated. Whether the oil is com- 
pletely vaporized previous to cracking 
during its passage through the heated 
zone is questionable, but as regards 
chemical behavior this type has aoe 
teristics indicating a single phase of 
vapor phase system. In the distillation 
type of process there is for each oil, 
a relation between temperature and 
pressure. With the vapor phase proc- 
esses the two conditions of temperature 
and pressure can be fixed independently 
of each other and of the physical prop- 
erties of the oil cracked, which, accord- 
ing to the phase rule, makes it possible 
to regard the cracking zone as a single 
phase or vapor phase system. 

Vapor phase processes have been de- 
veloped along commercial lines, with a 
number of modifications, but they seem 
to differ chiefly in mechanical and op- 
erating details, the fundamental me- 
chanism seemingly being the same. 

In a broad general way the vapor 
phase processes consist in passing a 
stream of oil through the heated zone 
of the system, this heated zone being 
maintained at a temperature high 
enough to bring about the desired de- 
gree of conversion. These processes 
practically always operate under pres- 
sure, although this is not an absolute 
essential as it is for pressure distilla- 
tion processes. The temperatures us- 
ually measured are those of the cracked 
product leaving the heated zone and the 
figures generally specified in claims or 
descriptions are between 500 degrees 
Centigrade (932 degrees Fahrenheit) 
and 600 degrees Centigrade (1112 de- 
grees Fahrenheit). As regards chem- 
ical action in vapor phase processes it 
appears that the gasoline formed by 
cracking is not removed continuously 
but remains with the uncracked oil dur- 
ing its entire course through the crack- 
ing furnace. The results in the ex- 


posure of the gasoline to cracking con- 
ditions for an appreciable interval of 
time after its formation gives an oppor- 
tunity for recracking and consequent 
formation of permanent gas. On this 
account, as well as on account of the 
fact that the temperatures are undoubt- 
edly higher than those effective in the 
pressure distillation type of process, the 
amount of gas formed per unit quantity 
of gasoline produced is higher in vapor 
than in the liquid phase processes. 
The pressure distillation process is 
one that seems decidedly advantageous 
as to chemical kinetics. The tempera- 
tures maintained in the body of liquid 
oil are relatively low. The temperature 
of the metal surfaces that transmit heat 
to the oil is undoubtedly considerably 
higher, but the results of the process 
warrant considering it as operating at 
a relatively low temperature. The de- 
sired product, gasoline, is removed from 
the cracking zone practically as soon 
as it is formed, The gasoline is vola- 
tile under the temperature and pressure 
conditions maintained in the still and 
passes promptly into the vapor line. 
These conditions of low temperature 
and prompt removal of gasoline vapors 
favor a high yield of volatile liquid hy- 
drocarbons with a minimum formation 





of these undesirable products—carbon 
and permanent gas. 
Vapor vs. Liquid Phase 
While the cracking of oils in the 


vapor phase would be highly desirable 
if the product in other conditions were 
satisfactory, the advantages of cracking 
in the liquid phase are many and are 
overlooked by investigators working in 
the vapor phase. 

Some of the advantages are as fol- 
lows: a lower temperature is suffici- 
ent to induce cracking. A higher yield 
of refined gasoline is obtained. There 
is a better economy of heat. (The 
thermal efficiency may be successfullv 
compared with the generation of steam 
from water on one hand and the super- 
heating of steam on the other, It be- 
ing a very expensive operation to heat 
a vapor through a metal.) A more per- 
fect control of temperature. Carbon 
deposits always in suspension. 

The disadvantages chiefly concern op- 
erating conditions and sum up about as 
follows: A large amount of oil exposed 
to the heat in case of ruptures of the 


still; inability to use light distillates 
such as kerosene without using high 
pressures. 


On the other hand, some of the ad- 
vantages of cracking in the vapor phase 
are: The small amount of oil exposed 
to heat in the event of breakage result- 
ing in a fire; the possibility of carying 
pressure and temperature independent- 
ly of each other, enabling the vapor 
phase plant to crack successfully light 
distillates such as kerosene. 

The disadvantages may be .“‘1mmed 
up about as follows: a majority of the 
processes operating in this phase are 
handicapped by the high temperature 
at which cracking elements must be 
maintained, which, combined with pres- 
sure, causes rupture of parts; formation 
of carbon on mechanical scrapers or 
stirrers which ultimately close the 
tubes; overheating of the atoms as 
come in actual contact with the wall 
of the tube, which causes decomposi- 
tion, forming a permanent gas and car- 
bon. 

The difficulties of heating a gas or a 
in a metal container are well 


vapor 
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known and require no comment other 
than the fact that it is an expensive 
operation. 

The subject of research has been seri- 
ously taken up by the oil industry only 
within the past few years and only a 
limited number of companies have rec- 
ognized its commercial value. While 
the past decade has seen an enormous 
amount of research and invention, the 
present finds but few which may safely 
be designated as established processes. 
A conclusion which is soon reached is 
that no matter how promising a process 
may appear in the beginning, only ex- 
tended plant operation determines its 
commercial success. The operation of 
the pressure still is approaching some- 
thing like standard practice in many re- 
fineries, but even there has its limita- 
tions. 


Processes Described 


A brief description of some of the 
cracking systems now in use in the 
United States follows: 


The Burton Process 


Burton's first patent, No. 1,049,667, 
was granted January 7, 1913, and the 
process is extensively used at the pres- 
ent time by the various Standard Oil 
Companies. The development of this 
process marks one of the milestones in 
the history of petroleum refining and 
its originator merits the distinction of 
being the first to demonstrate that 
pressure distillation could be done 
safely and practically on a large scale. 
The Burton system, with its several 
modifications, uses the liquid phase 
method, heating the gas oil or fuel oil 
in shell stills (Burton) or in Heine 
type boiler stills (Clark) using thermo 
svphon circulating system and _ con- 
densing the vapors under 4 to 5 atmos- 
pheric pressure. These systems have 
considerable carbon troubles, but the 
results obtained are the standard of 
comparison in the art. 


Burton-Clark Process 


[he Burton-Clark still is rated at 
210,000 gallons per month or approxi- 
mately 165 barrels per day. A typical 
modified Burton still consists of a hori- 
zontal steel shell 10 feet in diameter 
by 30 feet long with 45 4-inch diameter 
tubes suspended by front and rear 
headers, very similar to the arrange- 
ment of a water tube boiler. The slope 
of the tubes is such that circulation is 
by thermo syphon and the carbon 
formed is removed from the heating 
zone and deposited in the shell. The 
tubes are exposed to the hot furnace 
gases while the shell itself is protected. 
Eight-inch vapor lines convey the va- 
pors to aerial condensers which contain 
approximately 400 feet of 4-inch pipe. 
From this aerial condenser the vapors 
pass through a vapor heat interchanger 
to the water cooled condenser coils 
and thence to a receiving drum in the 
tail house. Here the condensed vapors 
settle partially filling the drum to a 
desired point. The uncondensed va- 
pors collect under pressure in the up- 
per part of the drum and through prop- 
er control valves are conveyed through 
high pressure or low pressure mains to 
the gasoline recovery plants or to fuel. 
The light distillate removed from the 
bottom of the drum is metered and 
passes on to the run tanks. 

Raw oil entering the system is me- 


tered and is pumped through the va- 
por heat interchanger and vapor lines 
to the still. The reflux from the aerial 
condensers also return to the still 
through the vapor lines. The entire 
system operates under 75 to 85 pounds 
pressure and all controls are located 
within the tail house which is usually 
set above the condenser boxes. 

The cycle is usually about 72 hours 
and it is claimed that 60 to 70 per cent 
of light distillate is obtained overhead 
from which 50 per cent of gasoline is 
secured. The residuum or pressure tar 
is removed at the end of the run and 
used for fuel. The carbon averages be- 
tween 150 and 300 pounds per run and 
is removed manually. 

The Standard Oil Company of Indi- 
ana controls these patents and licenses 
their use to responsible refiners on tic 
basis of four-tenths of a cent per gallon 
of oil charged, or about 16.8 cents per 
barrel. They also stipulate that one 
third of the total production of gaso- 
line from their apparatus be subject to 
their call upon 60 days notice. 


Estimated Profits 


Assuming 2000 barrels raw gas oil per day. 
Units required, 12. 
Estimated complete cost ........ $600,000.00 
Yield, 50% new navy gasoline. 


Cost per 24 hours 
Labor, 3 Stillmen @ $6.00, 6 Firemen 
@ $5.50, 9 general labor @ $5.00 











1 Superintendent @ $10.0vU...... $ 106.00 
Steam, 200 B. H. P. @ 50c........ 100.00 
SY x. ein étacdakdedrb eae an een 50.00 
ee, Se, GOR. cc cddddnepanecsasece 15.00 
Maintenance and depreciation 20% 

Oe SO onic diccccessscecs 330.00 
Cleaning, $15 per still each 72 hours 54.00 
BROOME BFF oc ccscesscvctcsecess 16.33 
RROOEE GD. i.kk.nbdcdsdascecesncacs 98.00 
Taxes, 2% on 50% valuation ...... 16.33 
Royalty, 16.8c per barrel .......... 336.00 
Fuel consumed 10% @ $1.66 ...... 332.00 
Treating and steam stilling @ 25c.. 350.00 
Total daily estimated operation . . $1,803.66 

Yields 
Gasoline 50%—1000 bbls. @ $5.67... .$5,670.00 
Fuel Oil 45%— 900 bbls. @ $1.66... 1.494.00 
Loss, Si TA GR. ib akdcasientis soucase 
Total 100%—2000 bbls .......... $7,164.00 
Costs 
20u0 barrels Gas Oil @ $1.95 ...... - $3,900.00 
Estimated Operation .....ccscccecees 1,803.66 
$5,703.66 
Gress BOVORMO oc cccssccccsscscoes $7,164.00 
TC OR Ee Tre err Te 5,703.60 
Wet Daily Revenee oosicccicccsesces $1,460.34 


$1,460.34 x 300 days equals $438,102.00 per year. 
1000 barrels gasoline cost $1,494.00 or $1.49 per 
barrel. 


The Dubbs System 


The Dubbs system, assigned to the 
Universal Oil Products Corporation, the 
first patent of any importance being 
No. 1,123,502, dated January 5, 1919, 
operates in the liquid phase. It has 
certain advantageous features but ap- 
pears to be only one of many possible 
forms of utilizing the same basic prin- 
ciples and the relative efficiencies of 
which are matters of perfection of en- 
gineering design and_ construction. 
Properly developed, it should give re- 
sults comparable with other systems of 
the same general class. 

The 500 barrel units which are con- 
sidered standard plants consist of heat- 
ing elements, expansion chambers, de- 


phlegmator, condensing and _ cooling 
elements together with accumulator 
tank and pumping equipment. The heat- 
ing elements consist of fifty 4-inch by 
30 foot No. 4 gauge seamless drawn 
tubes connected at the ends by special 
return bends forming a continuous coil 
1500 feet long containing approximate- 
ly 1500 square feet of heating surface. 
These tubes are set within a brick set- 
ting with a separate combustion cham- 
ber fired at each end. The combustion 
gases pass over a partition wall, thence 
downward over the tubes to the flue and 
stock. The expansion chamber is a 10 
foot diameter by 10 foot high hammer 
welded steel shell supported by a cast 
steel ring set upon a concrete pratform. 
This drum is heavily insulated to pre- 
vent excessive losses of heat by radia- 
tion. The dephlegmator is an upright 
steel cylinder approximately three feet 
in diameter by 12 feet high, supported 
by a structural steel framing and is 
set about 90 feet high to the top of the 
tower. The condensing elements are 
contained within a steel condenser box 
supported upon the roof of the control 
house. The control house is a concrete 
and brick structure housing the charg- 
ing and transfer pumps together with 
the necessary indicating and recording 
instruments. The residuum cooling coils 
are set within a steel condenser box 
set upon the ground at some conveni- 
ent point. Pipe, valves and fittings are 
designed to withstand the temperatures 
and pressures at which the system op- 
erates. 

Raw oil from the storage tanks is 
pumped through the heating coils en- 
tering at the bottom and flowing up- 
ward in counter eurrent with the gases 
of combustion. The heated oil, at about - 
120 to 160 pounds pressure and 750 to 
850 degrees Fahrenheit temperature 
flows to the expansion chamber enter- 
ing at the top. In this chamber the 
vapors are released passing on over to 
the dephlegmator. The carbon or coke 
builds up on the bottom of the cham- 
ber and the heavy residual fuel oil is 
continually withdrawn from above the 
level of the coke. The vapors enter 
the dephlegmator at the bottom pass- 
ing upward, around and over a series of 
baffle plates where the heavier ends 
condense and reenter the system. The 
light vapors leave the tower at the top 
and pass through the condensing and 
cooling coils to an accumulator tank 
where the pressure is relieved and the 
pressure distillate passes on to the re- 
ceiving tanks. The fixed gases are re- 
moved from the accumulator and may 
be passed through a compression or ab- 
sorption system to secure an additional 
yeld of gasoline and afterward be used 
for fuel. These gases usually amount 
to around one and a half to three per 
cent on raw oil charged and contain 
two quarts of gasoline per 1000 cubic 
feet. The vapors leaving the dephleg- 
mator are controlled to the desired 
temperature by charging overhead a 
portion of the pressure distillate pro- 
duced, This charge enters the top of 
the tower and falls downward in coun- 
ter current to the ascending vapors 
from the expansion chamber. This 
liquid cools the vapors and causes the 
heavier fractions to reflux back into 
the system and at the same time the 
vapors impart sufficient heat to vapor- 
ize the distillate. This constant reflux- 
ing and circulating secures a pressure 
distillate of desired quantity and qual- 
ity. Varying the quantity and rate of 
raw input will affect-the percentage of 
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gasoline yield, a large input securing 
a less yield than a small input. This 
refluxing really amounts to recycling 
of residual products. There is little 
or no carbon formed within the heat- 
ing elements because of the continuous 
removal of the heavy fuel oil and the 
deposit of carbon in the expansion 
chambers. The relatively large amount 
of reflux, as compared with raw input, 
preheats the raw oil. Of the 500 bar- 
rels of raw input, 60 to 70 per cent may 
pass out as pressure distillate, 38 to 27 
per cent as fuel oil, and two to three 
per cent remains as carbon. 

Before the beginning of a run, chains 
are suspended and coiled within the ex- 
pansion chamber. At the end of the 
run these chains assist in the breaking 
up of the coke deposit, thus affecting 
the time required in cleaning the recep- 
tacle. The length of a run depends en- 
tirely upon the amount of carbon form- 
ed within the chamber. When running 
on topped crude oil the cycle usually 
runs from five to six days and 12 to 13 
pounds of coke is formed per barrel of 
raw oil. When running on gas oil this 
cycle varies from five to 15 days de- 
pending entirely upon the quality of 
oil. 

Fuel consumption appears high, rang- 
ing from six to 12 per cent of the 
throughput but the results obtained 
seem to justify this item of expense. 

The Dubbs patents are owned and 
controlled by the Universal Oil Prod- 
ucts Company, whose main office is in 
Chicago, Illinois, with a branch office 
in New York City. The company 
charges a royalty of 15 cents per barrel 
of 42 gallons for oil subjected to treat- 
ment under the license. 


Estimated Profits 


Assuming 2000 barrels raw gas oil per day. 
Units required, 4. 
Estimated complete cost ........ 
Yield, 35% new navy gasoline. 
Cost per 24 hours: 
Labor, 6 Operators @ $6.00, 9 help- 
ers @ $5.00, 6 firemen @ $5.50, 


$260,000.00 
> ’ 


1 Superintendent @ $10.00......$ 124.00 
Steam: 120 H. P. @ SOe ..cceceeee 60.00 
ME 4 Gbhecwededsénsiwsieeetcunee 20.0u 
es, Se MOG. ccasiiecdacdcccéieces 10.0u 
Maintenance and depreciation 20¢.. 142.48 
 \«. sivdpeceded eased wmans 10.00 
DI TER’ B56 ceeewcuasceuee ks 7.12 
OE are pe earert 42.74 
Taxes, 2% on 50% valuation...... 8.12 


Royalty @ 15c per barrel .......... 300.00 





Fuel consumed, 10% @ $1.66...... 332.00 
Treating and steam stilling @ 25c.. 280.00 
Total daily estimated operation ..... $1,337.11 
Yields 
Gasoline 35% — 700 barrels @ $5.67. .$3,969.00 
Gas Oil 35%— 700 barrels @ 1.95 1,365.00 
Fuel Oil 25%— 500 barrels @ 1.66.. 830.00 
Loss, Poem BOO DONGND cccscacs cendcce 
Total 100%—2000 barrels ......... $6,164.00 
Costs 
2000 barrels Gas Oil @ $1.95 $3,900.00 
Estimated operation ................. 1,337.11 
ME 3% dedhaneenoeenecntcekewes - $5,237.11 


Gross Revenue ....... .. . $6,164.00 

DE ww ab cike es waiticnen 5,237.11 

Net Daily Revenue .. 926.89 

$926.89 x 300 days equals $278,067.00 per year. 

700 bbls. gasoline cost $1,337.11 or $1.91 per 
barrel. 


The Greenstreet System 
Greenstreet’s first patent, No. 16,452, 


was granted in England in 1912. By 


this method the oil vapors are sub- 
jected to heat while traversing tubes in 
the presence of steam. The oil to be 
treated is first forced through preheat- 
ing coils so arranged in the furnace that 
high temperatures in the liquid are not 
secured; steam is then added and the 
mixed oil and steam then enters the 
cracking coils where the vapors are 
subjected to the most severe tempera- 
ture conditions. From the cracking 
zone the products leave the coils and 
enter expansion drums, one of which 
serves each cracking coil in the furnace. 
These tanks have the double purpose 
of equalizing pressures and of contin- 
uing the cracking of the oil. Leaving 
the expanding drums, the lighter vapors 
are reduced in pressure before they en- 
ter the condenser. The heavier prod- 
ucts are drawn off from the bottom of 
the expanding drums. The pressure on 
the apparatus varies according to the 
nature of the oils run. The apparatus 
consists of a furnace in which there 
are placed six or more long flat coils 
of two inch tubing, each coil having 
a continuous length of 425 feet. These 
coils are suspended from steel beams 
at the top of the furnace in a way that 
facilitates easy removal and replace- 
ment. The wide range of liquids this 
system will handle makes it attractive 
to the refiner. It is merely requisite 
to adjust the pressure, temperature and 
rate of feed of steam and oil to get a 
variety of results and enable the refiner 
to manufacture products for which at 
the time there is the greatest demand. 
It is claimed that when the conditions 
0. speed, pressure and sufficient steam 
are properly coordinated, that there is 
never any carbon formed in the coils. 


The Hall Process 


Although developed by an American, 
this process was first tried on a com- 
mercial scale in the British Isles, being 
used throughout the war for the pro- 
duction of benzol and toluol from gas 
oils. In this country, the Texas Com- 
pany has been interested in the process 
and has done considerable research. 
The apparatus in a broad way, resem- 
bles Greenstreet’s but has the funda- 
mental difference of operation in that 
steam is not used. The oil traverses 
the coil and is gradually heated until 
the most severe conditions are encoun- 
tered at the outlet when the pressure 
is reduced to near atmospheric, the 
speed of the vapors reachine 5000 to 
6000 feet per minute. From the ex- 
panding drums the vapors pass through 
a series of dephlegmating towers where 
several products of ranging boiling 
point are removed and finally to a com- 
pressor where the vapors are compres- 
sed and then cooled. Each coil is 
composed of 600 feet of one inch in- 
side diameter tubing. 


The Rittman Process 

Nearly everyone is familiar with the 
principles of this method, and a detailed 
description is unnecessary. Suffice it 
to say that cracking takes place in the 
vapor phase in an upright tube. The 
method consists essentially in sudden- 
ly gasifying the material to be treated 
by atomizing into the top of the tube, 
cracking the gasified material in the 
absence of any liquid and under a pres- 
sure of at least six atmospheres. The 
vapors and tar are taken off separate- 
lv from the tar pot at the bottom of 
the tube. Carbon is removed from the 


sides of the tube in the cracking zone 
by mechanical means. 

This system is strictly. a one phase 
system and as the pressure may be 
held constant and the temperatures va- 
ried or vice versa, this process is more 
elastic in its possibilities than any two 
phase process. 


Aluminum Chloride Process 


Perhaps the most conspicuous de- 
velopments under the aluminum chlo- 
ride process have been carried out by 
the Gulf Refining Company under the 
direction of Dr. A. M. McAfee. The 
oil is heated and stirred in a still in 
the presence of anhydrous aluminum 
chloride or other anhydrous salt of 
aluminum. Before treatment, the oil 
must be freed from water and a quan- 
tity of the catalyst equal to a maxi- 
mum of eight per cent by weight of 
the oil charged is added before distilla- 
tion is begun. Fractionating towers are 
interposed between the still and the 
condenser so that the higher boiling 
point vapors may be returned to the 
still along with the aluminum chloride 
which has been vaporized and carried 
over. The distillation is continued 
slowly at a temperature of 500 to 550 
degrees Fahrenheit over a period of 
24 to 48 hours. By this method a yield 
of 15 per cent or more may be obtained 
from residual oils. At the end of the 
distillation it is found that the alumi- 
num chloride is enclosed in granular 
coke which is easily removed and that 
a heavy oil free from asphalt may be 
separated from the coke and then util- 
ized for the production of high grade 
lubricating oils, the recovery of paraffin 
wax or the manufacture of petrolatums. 
The distillate secured is water white, 
of pleasant odor and in order to secure 
finished gasoline it is only necessary 
to wash with dilute alkali and water. 
The one difficulty suggesting itself as 
being inherent in this process is that 
of recovering the aluminum chloride or 
of manufacturing it cheaply. It is claim- 
ed that the products secured by crack- 
ing in the presence of catalysts are 
superior to those obtained by heat 
cracking processes. 


Cross Cracking System 

The cross units are rated at 500 bar- 
rels per day and consist of heating ele- 
ments, reaction chamber, condensing 
and cooling apparatus together with ac- 
cumulator tank and necessary pumping 
units. 

The heating elements consist of two 
banks of tubes, the upper of preheating 
tubes and the lower or cracking tubes. 
Each bank consists of 28 four inch in- 
side and five inch outside diameter, 
seamless drawn tubes 20 feet long, con- 
nected at the ends by cast steel return 
bends forming continuous coils. The 
cracking tubes are set in the brick set- 
ting directly above the combustion arch, 
and the preheating coils are arranged 
directly above them so as to absorb 
heat out of the flue gases. The reac- 
tion chatober, as now designed, is a 
gun forged steel cylinder 38 inches in- 
side, 44 inches outside diameter by 40 
feet long. The ends are swedged down 
to a smaller diameter than the body of 
the chamber. All apparatus is built to 
withstand a working pressure of 600 
pounds at temperature ranging to 860 
degrees Fahrenheit. 

The raw oil is first pumped through 
the preheatin= coils entering at the top 
and flowing downward to the cracking 
tubes. No decomposition or cracking 
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takes place in this tank of tubes since 
they merely serve as fuel economizers. 
The preheated oil enters the cracking 
tubes at the bottom and flows upward 
to the reaction chamber. In this tank 
of tubes the main absorption of heat 
takes place while the pressure in the 
system is sufficient to maintain the oil 
in the liquid condition. The tempera- 
ture and the character of the oil under 
treatment govern the rate of feed. The 
oil flows from the crackine coils to 
the reaction chamber where it is held 
a sufficient length of time to establish 
an equilibrium between the liquid and 
vapor phase, which is usually about 
fifteen minutes. A control valve is set 
at a predetermined liquid level and the 
oil passes out through the condensing 
and cooling coils under a pressure of 
approximately 40 pounds into the accu- 
mulator tank from which the gas is 
removed and used for fuel while the 
synthetic crude passes on to storage. 
This crude is then run in the ordinary 
skimming plant in the conventional 
manner. During the interval of time 
for conversion the carbon is dropped 
out in the reaction chamber and builds 
up on the bottom. In general practice 
90 per cent of the raw oil passes on 
through the system to synthetic crude 
and four per cent is carbon, fixed gases 
and Sufficient is generated 
within the system to provide fuel for 
the entire cracking operation. Reducing 
the synthetic crude usually yields 28 to 
29 per cent of gasoline, and if the res- 
idual gas oil from this operation was 
recracked, additional yields of gasoline 


loss. gas 1s 


approximately 43 per cent and a second 
recycle increases the yield to 51 per 
cent. 

This process has a distinct advantage 
in its ability to successfully crack kero- 
sene distillates and it can handle fuel 
oils, although the running time is ma- 
terially shortened because of the de- 
position of carbon in the reaction cham- 
ber which is of limited capacity. 

Tower stills are being added to the 
cracking units and it is claimed that the 
heat contained within the synthetic 
crude is sufficient to cause distillation, 
securing the benzine overhead and 
leaving a gas oil residuum. The usual 
cycle when operating on gas oil is 150 
to 175 hours, 

This system is controlled by the Gas- 
oline Products Company of New York 
and Kansas City and is licensed to re- 
finers for 10 cents per barrel of raw 
oil charged. The company has a work- 
ine agreement with the Standard Oj) 
Company of New Jersey, and the Stand- 
ard Oil Company of Indiana whereby 
an interchange of patent rights on va- 
rious processes might be of some value 
to a licensee. 


Estimated Profits 
Assuming 2000 barrels raw gas oil per day. 
Units required, 4. 
Estimated complete cost.........$230,000.00 
Yield, 30% New Navy Gasoline. 


Costs per 24 hours: 
Labor, 6 Operators @ $6.00, 6 Help- 


ers @ $5.50, 6 Firemen @ $5.00, 1 
Superintendent @ $10.00, 3 Still- 


Steams 75 DB. TE. Fi. BH GE ic ccessi 37.50 
EE as... Sad. gdnnhddas seeks bananas 20.00 
6s aaa hG aaa wears 10.00 
Maintenance and depreciation 20%.. 126.03 
RED asi oasiinwsasunaed sadn 15.00 
SS ere wre hee ren 6.30 
DE OE hinkdcie dibs esi gnniccsses 37.80 
Taxes, 2% on 50% valuation...... 6.30 
Royalty @ 10c per barrel .......... 200.00 
Fuel, 1% of 2000 barrels @ $1.95.. 39.00 


Fuel, 9% of 1920 barrels @ $1.66.. 286.84 


Treating and steam stilling @ 25c.. 200.00 
Total daily estimated operation ibaa $1,138.77 
Yields 
Gasoline 30%— 600 barrels @ $5.67 ..$3,402.00 
Gas Oil 50%—1000 barrels @ $1.95.. 1,950.00 
Fuel Oil 10%— 300 barrels @ $1.66.. 498.00 

Loss, 5%— 100 barrels 
Total 100%—2000 barrels ......... $5,850.00 
Costs 
2000 barrels Gas Oil @ $1.95 ........ $3,900.0u 
Estimated operation ..........seee0. 1,138.77 
WED 6... A: 000DbdadesOKKORSSORRCRE $5,038.77 
Graee TOVOM: o.60cccc08 $5,850.00 
OMOTMEOR 2 ceccesccccseve 5,038.77 
Net Daily Revenue ....... $ 811.23 


$811.23 x 300 days equals $242,369.00 per year. 
600 barrels gasoline cost $1,138.77 or $1.89 per 
barrel. 


Fleming Cracking Process 


The 200 barrel units which are con- 
sidered standard plants, consist of an 
upright steel shell, dephlegmator, jet 
condenser, residuum cooling coils and 
necessary pumping equipment. 

The still is a hammer welded steel 






































































































































































are possible. Figured on oricinal gas men @ $5.00, 3 Firemen @ $5.00, 
oil the first run and on recycle yields 3 Pumpers @ $5.00 ........+55. $ 154.00 shell, 10 feet in diameter by 30 feet high 
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made of one inch steel with heads one 
and one-eighth inches thick. This shell 
rests upon a cast steel ring which is 
supported by a concrete platform. This 
platform also carries a radial brick set- 
ting surrounding the still which tapers 
toward the top and terminates in a 
steel breeching and stack. Heat is gen- 
erated through four burners set at equal 
distances around the circumference and 
that portion of the stcel shell directly 
opposite to the flames s protected by 
a light curtain wall cf fire brick The 
upper five or s*x fect of the still pro- 


jects through the setting and breech- 
ing and is heavily insulated. Inspec- 
tion holes are located at convenient 


examining the shell. The 
consists of an upright 
feet in diameter by 
supported by 
about 53 feet 


places for 
dephlegmator 
steel cylinder three 
12 feet high which is 
structural steel framing 
to the top of the tower. 

The still is first charged with 300 bar- 
rels of raw oil which is gradually heat- 
ed until the distillates come over. Raw 
stock is then charged over the top of 
the tower at a rate of approximately 
250 to 275 gallons per hour, receiving 
preheating from direct contact with the 
vapors. At the same time the heavy 
fractions are knocked down and only 
the lightest vapors over to the 
condensing and cooling apparatus. The 
preheated raw oil plus the reflux en- 
ters the still at the bottom and perco- 
lates through the body of oil in the 
still. To assist clean cutting by a pos- 
itive control of temperature of the out- 
going vapors, a certain amount of the 
reflux is cooled and pumped back over 
the top of the tower. 

The overhead vapors which leave the 
dephlegmator are condensed in an a»- 
paratus of the jet type. The arrange- 
ment is such that a needle type valve 
releases the vapor between two cones 
of water. It is stated that the still pres- 
sure is maintained up to the needle 
valve, but that in the throat of the con- 
denser itself there is no pressure—in 
fact, that there is a slight vacuum. The 
combined water and condensate is dis- 


pass 


charged into a separating tank where 
the water is drawn off and the fixed 
gases removed to be used as fuel. 
The losses compare favorably with 


other processes and demonstrate the 
fact that there is no appreciable ab- 
sorption of the gas by the water. The 
scrubbing effect of the water is also 


valuable, aiding materially in cleanin 
up the distillate and thus reducing later 
treatment, 

The average cycle including cleaning 
is between 60 and 80 hours depending 
entirely upon the quality of raw oil fed 
into the apparatus. At the end of the 
run there is sufficient latent heat within 
o still to distill over between 100 and 
150 barrels of gas oil, leaving a fuel oil 
of desired viscosity aond gravity. 

This system is conteolied by the M 
W. Kellogg Company of Jersey City, 
New Jersey, who are the sole manufac 
turers, erectors and selling agents. The 
company charges $20,000 per still as a 
rovalty to be paid out in two years 
After this payment is made the licensee 
has no further assessments to pay 

Estimct:d Profits 
Assuming 2000 barrels raw gas oil per day 

Units required, 10. 

Estimated complete c 

Yield, 35% New Navy 


st $390,000.00 


Gasoline 


Cost per 24 hours: 


Labor, 6 Operators @ $6.00, 


6 Help 





ers @ $5.50, 3 Cleaners @ $5.00, 

1 Superintendent @ $10.00, ...... $ 94.00 
Steam, 100 B. H. P. @ 50c ....... 50.00 
WORE 2 cicccccccccscccocccovcccce 50.00 
or Se | reprerre rere rer res 15.00 
Maintenance and depreciation 20%. 213.70 
CE 5 cadesdduaecevaeedsdcupe 35.00 
Insurance 19% ...ccccccccccevccces 10.68 
EGE (GR 6a cc che nssenen<scnsees 64.12 
Taxes, 2% on 50% valuation ...... 10.68 
Royalty (over 5 years @ $20,000.00 

OOF GED. ocsaccadescsneccesenses 109.59 
a er ee ee eee 332.00 
Treating and steam stilling @ 25c 
COE DRONE a6 cies cddcensiassavcine 235.00 

Total daily estimated operations...... $1,219.77 
Yields 
Gasoline 35%— 700 barrels @ $5.67..$3,969.00 
Gas Oil 35%— 700 barrels @ $1.95 1,365.00 
Fuel Oil 25 = 500 barrels @ $1.66 830.00 
Loss, %— 100 barrels 
Total 100%—-2000 barrels ........ $6,164.00 
Costs 
2000 barrels Gas Oil @ $1.95 . $3,900.00 
Estimated operation ....cccsccccsess 1,219.77 
Total Wakdicniiaae mile care ward ieas $5,119.77 
Coes PRETO «ic ceccecc $6,164.00 
Operation Ss Sisk Sata earn haeaia tac 5,119.77 
Net daily revenue ........ $1,044.23 


$1,044.23 x 
700 barrels 
barrel. 


300 days equals $313,269.00. 
gasoline cost $1219.77 or $1.74 per 


The Jenkins Process 
The Jenkins Petroleum Process 
Company, a corporation organized and 
existing under the laws of the State of 
Wisconsin with headquarters at 208 
South LaSalle street, Chicago, Illinois, 


own and control the following United 
States Letters Patent: 
No. 1,276,526 U. S. Jenkins, May 15, 1917. 
No. 1,321,749 U. S. Jenkins, Nov. 11, 1919. 
No. 1,239,423 A. D. Smith, Sept. 4, 1917. 
No. 1.247,883 Stephen Schwartz, Nov. 27, 
1917. 
No. 1,295,223 A. D. Smith, Feb. 25, 1919. 
No. 1,324,075 A. D. Smith, Dec. 9, 1919. 
No. 1,374,402 A. D. Smith, April 12, 1921. 


and various other modifications and im- 
provements which have not as yet been 
published. 

The outstanding feature in the Jen- 
kins system is the complete internal 
circulation of the entire liquid mass in 
treatment by mechanical means within 


the unit. In a means toward more 
complete destruction of the molecule 
but the circulation applied in these 


processes is one of pumpnig through 
units comprising tanks, lines, preheat- 
ers, reaction chambers, and_ back 
through lines into reservoirs. 

The Jenkins patented cracking still 
is built very much on the order of the 
Heine type water tube boilers and are, 
at the present time, constructed by the 
Blaw Knox Company of Pittsburgh, 
Pennsylvania. The main drum is a 
hammer welded steel shell 72 inches 
in diameter by 35 feet long in the shell 
made up of 77-inch steel plate; the 
ends of which are closed with dished 
heads 15/16 inches thick. The Rea: 
water leg is 36 inches in diameter and 
the front water leg is 40 inches im 
diameter, both made up of 1-inch plate 
which is flanged at the ends for field 
riveting to the main and _ transverse 
d-ums. The transverse drums at the 
bottom of the water legs are hammer 


welded six feet inside diameter by 10 
feet long in the shell, made up ot 
one inch steel and the ends are closed 


bv dished heads one and one-eighth 
inches thick. 

Manheads in the main drum are lo- 
cated in the center of the rear head 
and in the top of the shell directly 
above the front water leg. Each trans- 
verse drum is also provided with a 
manhead located in the center of a 
head—right or left hand as required. 
The manhead in the top shell is 18 
inches in diameter while the balance 
are 2+ inches in diameter 

The transverse drums are connected 


by one hundred and thirty 3% inch 
No. & gauge sheiby seamless drawn cal- 
orized tubes about 17 feet long , which 
are rolled, pressed and beaded into 
the flue sheets. These tubes are set 7 
inches on centers and are staggered. 
(At the American Gasoline Plant the 


stills are provided with two hundred 
and twenty six 3-inch tubes about 16 
feet long which are set 23 rows wide 
by 10 rows high.) 

The still is designed and constructed 
entirely in accordance with the Ameri- 
can Society of Mechanical Engineers 
boiler code. They are designed for a 
working pressure of 150 pounds per 
square inch and 750 degrees Fahrenheit 
temperature. After erection and before 
the settings are erected, each still is 
subjected to a hydrostatic test of 225 
pounds per square inch at 125 degrees 
Fahrenheit. 

For batch charging and pumping out 
purposes there is a four inch connec- 
tion in the head of the rear transverse 
drum located directly under the man- 
head. In the center of the opposite head 
there is a 3-inch nozzle used for drain- 
ing the drum, also for a steam connec- 
tion. In the top of the main drum about 
four feet froin the rear head is an eight 
inch nozzle used for the vapor line con- 
nections. Six feet in front of the vapor 
nozzle and on the center line of the 
rear water leg is a 12-inch nozzle which 
supports the propeller driving mechan- 
ism. A four inch nozzle located near 
the front end of the shell is used for 
the pressure relief valve. On the center 
line of the rear head and along side 
of the manhead is a three inch nozzle 
used for the continuous removal of the 
fuel oil. The front head is providea 
with openings for gauge glass-pyrome- 
ter and steam lines. 

The stills are set independent of the 
brickwork and are carried by three 
steel stirrups supported by~ structural 
steel framing. This framing also serves 


to support the operating superstruc- 
ture. 
The brick settings are so designed 


and constructed that only the tubes are 
subjected to the gases of combustion, 
the front and rear water legs, trans- 
verse drums and main shell being pro- 
tected by brickwork. 

A cast steel propeller of proper diam- 
eter and pitch is used to secure a posi- 
tive circulation of the liquid within the 
still, thus securing a very efficient 
transfer of heat through the tubes from 
the gases of combustion to the liquid. 
This propeller is at the present time 
driven by a 30 to 50 Horse Power con- 
stant speed motor in direct connection 
with the shaft. Plans are being prepa.- 
ed to substitute a steam driving unit in 
(lace of the motor in order to secure 
the flexibility of varying speeds. The 
propellor driving mechanism is housed 
within a steel frame, corrugated iron 
building supported by the structural 


steel framing. A small steel frame, cor- 
page 20) 


(Continued on 
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_ & U.S. Refineries Using Cracking Processes 


al 





O DATE there has been no pub- 
lished list showing what processes 
are used and the number of units 
in use by the various refining companies 
of the country. Realizing the value of 
such a list The Refiner and Natural 
Gasoline Manufacturer some time ago 


ing companies of the United States ask- 
ing if they would be kind enough to 
furnish this information. 

A large number of refineries respond- 
ed and we wish to acknowledge at this 
time the assistance they have given us, 
and to thank them for it. Some plant 


information, but such refusals were ex- 
tremely few. 

Many of the questionnaires indicated 
that plants are contemplating installa- 
tion of cracking processes, showing the 
keen interest that universal in re- 
gard to the use of cracking processes. 

Following is the data as we have 


is 


mailed out a questionnaire to the refin- executives did not reply or refused the been able to compile it: 


Units or Units or 











Company, Plant and Location— Process Capacity Company, Plant and Location— Process Capacity 
Aetna Refining Co., Louisville, Ky. ......cccscccses Fleming 2 I IND 5556p oad cen ards ic ini eRe La Rican 350 gal 
American Gasoline Co., Sheffield..........cccccceces Jenkins Oriental Oil Co., Dallas, Texas.............0..0000-. Floyd 3 
American Oil Carp., Pioneer teen eee e eee ee eee Ryan _Tower Osage-Upton Oil Co., Osage, Wyo.................. Linton 1 
American Oil Works, Titusville, Pa.............+.- Fleming 1 Panhandle Ref. Co., Wichita Falls......... Dubbs 4 
American Refining Co., Wichita Falls Dubbs . Penn American Ref. Co., Oil City, Pa.............. Dietiiiinn 4 
American Refining Co., Wichita Falls ....... Cross 2 Petroleum Ref. Co., Latonia, Ky . 

Arkansas Oil Ref. Co., Ft. Smith, Ark... Kalkhoff Tube Stills Phill : Siege eM ho Siri de bie inet ad Cross 

; : a are suaps Co., Waite, Olsmuilgee. «00.00... .ccccssccescees Cross 
Associated Oll Co., Avon, Cab. 2. .cccccvcsvsscceses Dubbs 1 Pine Bluff Ref. C , . 
Barnsdall Refining Co., Barnsdall, Okla. ......... Fleming 8 iced is ws Co., Pine Bluff Deanierncs gh copa reecdiceit aa Blaisdell Me 
Big Six Ref. Co., Sapulpa, Okla. ......ccccccccccces Landes os Pioneer Pet. Corp, Guthtie, Ollfas.....0 9 ccecans Holmes 1000 Bbls. 
a, ice CIE Tig oo oh 450 00006 0e see seeened Cross 700 gal. Pioneer Pet. Corp., El Dorado, Ark................ Holmes 1000 Bbls. 
Butler County Oil Ref. Co., Bruin, Pa. ............ Bruin 4 Portland Oil & Ref. Co., Portland, Ind............ Fleming 1 
Cc. &@ C. Refining Co., Centropolis ........c.ccecces Cherry Producers & Refiners Corp., West Tulsa.............. Coast ~ 
Champlin Refining Co., Enid, Okla. .............+. Fleming a Pure Oil Co., Ardmore, Ola. o.oo 6cicc cnc ccsvccceee Dubbs 4 
Clayton Oil & Refining Co., Dallas .............-000. Cross 2 Pure Oil Co., Cushing, Okla.......... Van Tilburg Towers 
Coleman-Nelson Corp. . 0 .ccceeee cere e cee ee cee eeeeees Cross Weare Ck Cos, THOR, CG iii oso sikk dk kcdccdcwes ces Cross 4 
Constantin Ref. Co., West Tulsa,Okla..............4. Dietz Pare Oil Co., Sarit Tiel, Temas... coc cic cicccccc Cross 6 
Cory Bros. & Co. oe eee e cece eee cence eee eee e eee n ees Cross Manger Mel, Co,, Cemtrapoltss .....6.05.6i56o0s0002sceccs Muehl a 
Cosden & Co., West Tulsa, Okla. .........cccsesceee Coast ee a renee Conan 
Cushing Ref. & Gas. Co., Cushing, Okla...Christian Towers ae Root Refineries, El Dorado......................... Dubbs 
The Derby Oil Co., Wichita, Kam. ....6...ccs08000% Dubbs 4 ee Oe ae err eee eee ; F ‘eaen Bn ad 
Empire Refineries, Inc., Cushing, Okla. ..New Oil Process Santa Fe Carbon Co., Santa Fe Springs.............. Parker 1500 Bbls. 
Empire Refineries, Inc., Okmulgee, Okla. ............ Coast 5 Santa Fe Carbon Co., Long Beach.................. Parker 1500 Bbls 
Globe Oil & Ref. Co., Blackwell, Okla...............-. Cross 400 gal. Santa Fe Oil & Ref. Co., Ardmore, Okla.............. Dubbs a , 
Grant Oil Co., Augusta, Kan. .........seeeceecceces Jenkins 2 Sapulpa Ref. Co., Sapulpa, Okla..............ce00005 Cross 1200 gal 
Grayburg Oil Co., San Antotio .........ccecscees Fleming 2 Seneca Oil Works, Warren, Pa... .....500060000. Snodgrass 2 
Graybure Oil Co., Sat AMtORIO .ccciccccescccccrvece Dubbs 2 Shaffer Oil & Ref. Co., Cushing, Okla................ Dubbs 
Great Southern Prod. & Ref. Co., Shreveport La... Forward 5 Shell Co. of California, Martinez..........ccccccccs Fleming l 
ee es ere Tr Tee ee Cross Sheridan Ref. Co., Newkirk, Okla............ccccccccccies 
Hoaustes Oil Term. Co., TRowston 2o06ccecccscccees Fleming 1 Shreveport Prod. & Ref. Co., Shreveport..Christman Towers am 
Humble Oil & Ref. Co., Burkburnett ............ Standard Shreveport Prod. & Ref. Co., Shreveport, La.......... Dubbs 2 
Humble Oil & Ref. Co., Houston ................ Standard 1 Sinclair Ref. Co., Argentine.............ccccccccceccs lsom 
Humphreys-Pure Oil Co., Smith Bluff .............. Cross 26 emis Tek, (le. Cervantes a.iinsiikicnic 6c c cca s0keowese cox Isom 
Independent Refining Co., Oil City, Pa. ......... Snodgrass 4 ouey OU) ClG:, ED TPGCRR aoe. ooo aicic:scce vie scenes Cross-Jenkins a 
Indian Refining Co., Lawrencevill Ill. ............ Fleming 5 UE TE: i, ER, BI i oink dbis0 60 w 000nsc%ec000s “Burton 60 
Inland Refining Co., Cushing, Okla. .............. Hansom Southern Ref. Co., Somerset, Texas........000c000 Fleming | 
Interstate Gasoline Co., E. Chicago, Ind......... Greenstreet 1 Standard Oil Co. (Cal.), Richmond................Svandard 10 
RE CN ne iw AG ARERR RCED RA os adhd Cross Standard Oil Co. (Kan.), Neodesha.................. Burton ; 
Johnson Oil Refining Co., Cleveland, Ohio........... Dubbs eae TOE. Gai, FE WC isioiia ic vic ciicenciesdicccceces Fleming 1 
Elliott Jones & Co., San Antonio ........... Holmes- Manley I Sterling Oil & Ref. Co., Wichita. ................. Fleming 6 
Kansas City Refining Co., Kansas City, Kan. ........ Own IE: EE I Sig bn 6k oh ooh nbn asbndtdeddicwen Dubbs 4 
Meese Tet. Toe. TOMO, Fe. a kk. ke dk cise ccs cicccccaccic 1 Ne TN i igh b ide ce iacdcbue add cncmeieacue Cross 400 gal 
Leonard Oil % Gas Co., Newark, Ohio..... . Leamon 2 Temes Ga, Week Tete, Gaeiikivc ck ccicccccsace Holmes- Manley 
Lies Oli & Ref. Co., El Dorada, Ash. ....6ccccsccose Burton . Tones: Cai, Pert Bes isc scscccccscsiced Holmes- Manley 
Lubrite Refining Co., E. St. Louis, Ill. ......... Fleming. . 4 Texas Oil Prod: Ces, Waa sock cic ccc kcsicccees Ramage 
Magnolia Pet. Co., Beaumont, Texas............ .. Burton 120 stills Texas Pacific Coal & Oil Co., Wynnewood............ Dubbs ee 
Mariend O88 Co., Ponca City, Olle... .o.ccieccacscce Fleming 18 Texahoma Oil & Ref. Co., Wichita Falls.............. Dubbs 4 
Dida TRI COMO oss. ik csiinccccsiccscveseews Cross 700 gal eee ee Te i, Te He ooo ose rnccssxececs Floyd 2 
pS a ea Cross 1 Te TE, Ge, So o.oo oe re wicccdsccceonsdes 3urton = 
ee ek, i Ns 6s acs Kees sncaceccuesucans Cross 1 Titusville Oil Works, Titusville, Pa.,................ Fleming 1 
Meore Mel. Co., Arhemans CHF. cc cccccccccccscccses Dubbs 4 Transconiinental Oil Co., Fort Worth..............Slagter 1 
Metest Mel. Coa., Warr, PG. ....cccccccccoesess Snodgrass 3 Transcontinental Oil Co., Bristow..................Slagter 
Mational Bek Ca, Cotepeilies coc ccccscccccsscesvecs Setzler Testes Tet, Go. Ce Ge 6 ovo ais dtssicieacswscss Korman re 
Noble Oil & Gas Co., Burkburnett...... Van Tilburg Towers Union Pipe Line & Ref. Co., South City............ Dubbs 1 
New Orleans Ref. Co., Good Hope, La. ......6.scces Dubbs 2 United States Oil & Ref. Co., Osage, Wyo............ Cross 350 gal 
North American Ref. Co., Rosedale............cceee. Cross Vessel Ge, FO, Bh. Pc iskcs2ecsvsasans Fleming 5 
North American Ref. Co., Pemeta........... 00.0000. Parker Vickors Pek. Co, PetWscscvivesccsiscrsvcscvcseses Dubbs Pe 
North Star Oil & Ref. Co., Minneapolis........ Van Tilburg 3 Velen Off Bel. Co., Corepolia, Pae..ecciciccivcccncsios Dubbs 1 
North Star O11 & Ref. Co., Winnepeg.......... Van Tilburg 6 Te TE Cin. 56 0.3 den 60:60 90h 96.0,9.5.0:0.53:55.0.060000508 Cross 400 gal 
NMranea Wel. Co., Withee, Clie occ cccccccccccccccvcs Dubbs Warner Grinlan Co., Warner, N. J.....cccecccscees Dubbs 2 
Ohio Valley Ref. Co., St. Marys, W. Va..... . . Snodgrass Waverly Oil Works CO... 20s ccccvccsvvccvcseesescoes Cross 350 gal 
Oil Refiners Co. of Colorado, Denver, Colo...... Danckward White Eagle Oil & Ref. Co., Augusta.............4.. Burton es 
Cee Dake Te. Ce, TN, Gia kee dicate sescdesaresacns White Eagle Oil & Ref. Co., Fort Worth....Holmes- Manley 1 
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“You are hitting the nail on the 
head with your articles’ — 


writes a refinery superintendent of a foreign refinery in 
his subscription. 


Calls for back issues of THE REFINER and NAT- 
URAL GASOLINE MANUFACTURER, which 
have exhausted our supply of back issues, indicate that 
the editorial content of the publication has a real value. 


The REFINER and NATURAL GASOLINE 
MANUFACTURER is published for the man engaged 
in the operating branch of the refining and natural gaso- 
line business and is edited through the assistance of a 
number of the best known refinery men in the United 
States. 


If you are not a subscriber in your name, fill out the 
blank and attach your check or a dollar bill to it and send 
it in for a year’s subscription. 


USE THE COUPON NOW! 
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The REFINER and NATURAL GASOLINE MANUFACTURER, 
Box 1807, Houston, Texas. 


Gentlemen: Please find enclosed one dollar (check or currency will 
do) for which send me your publication for one year. 
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Handling Heavy Oil With Dubbs Process 


Condensation as well as cracking reaction 
is carried on under generated pressure 


HE INTRODUCTION of crack- 
| ing processes in the oil industry 
has brought about a_ situation 
where eventually an equilibrium will 
be reached between the price of crude 
based on actual gasoline content, and 
that based on the potential yield ot 
gasoline. 

The advent of the Dubbs process has 
determined the so-called low grade 
crudes and heavy residual oils on such 
a competitive basis as producers of gas- 
oline that the inevitable result will be a 
substantial narrowing of the present 
margin between the high gravity and 
low gravity crudes in order that such 
an equilibrium may be established. 

The cracking of heavy oils such as 
low grade residual oil, topped crude and 
fuel oil, owing to high coke forming 
properties, has never been commercial- 
ly accomplished until the advent of the 
Dubbs cracking process. The heavy 
oils predominate in point of quantity 
production, and the full economic util- 
ization of heavy crudes, such as Texas 
coastal, Healdton Panuco, Venezuela, 
Argentina, Smackover, California, etc., 
as well as topped crudes and fuel oils, 
could not be realized without resorting 
to cracking. 

An increasingly large proportion of 
the present gasoline production is of 
the cracked type. According to United 
States Bureau of Mines reports the pro- 
duction of gasoline for the first seven 
months of 1923 was 4,392,025,353 gal- 
lons, representing an increase of 29 per 
cent over the production for the same 
period during 1922. 

The importance of the Dubbs crack- 
ing process as a factor in gasoline pro- 
duction may be judged by the fact that 
its yearly production rate at this writ- 
ing is over 294,000,000 gallons of gaso- 
line, or over 2S per cent of the increase 
cited above. 

The limitations of vapor phase and 
catalytic processes in the production of 
gasoline are too well known to require 
pointing out here. The use of shell still 
processes requiring direct firing or ap- 
plication of heat externally is limited to 
special gas oil cuts of low coke form- 
ing properties. There is the added fire 
hazard due to the large quantity of oil 
in the retort. Limitations are also im- 
posed upon the high pressure processes 
of the tube and chamber type, owing 
to the coking of the outlets and the 
connections as well as chamber volume 
limitations for storage of coke. 

All of the above weak points involve 
danger factors inherent in the types 
cited above. They are noticeably ab- 
sent in the Dubbs process. 


Basic Principles of the Process 


a. Condensation, as well as_ the 
cracking reaction, is carried on under 
a generated pressure. 

b. The original charging stock and 
reflux condensate only are circulated 
through the heating coil. The heavy 
residual oil remaining in the reaction 
chamber with any mechanically sus- 
pended coke forming particles which 


By Jacque Morrell 


the residuum may contain is withdrawn 
continuously from the chamber. 

_¢. The heating tubes are indirectly 
fired, exposing the tubes to the mildest 
furnace conditions. 

d. Only the oil in the heating tubes 
is in the firing zone. No heat is ap- 
plied to the reaction chamber, It is 
insulated, receiving all of its heat 
through the transfer of the oil from the 
heating tubes. This eliminates the fire 
danger due to hot spots and overheat- 
ing. 

e. The coke formed is deposited in 
this reaction chamber, which, as indi- 
cated above, is entirely free from the 
hazards usually attending such deposi- 
tion. One of the important functions 
of this chamber is its use as a reser- 
voir for the coke, and coke forming 
substances. 

f. The total amount of oil in the en- 
tire system at any one time averages 
about 35 barrels. Only about one-third 
of this quantity is in the firing zone. 
This contrasted with 200 to 350 barrels 
as in the shell type of still gives a high 
safety factor with regard to fire dan- 
gers. 

g. The operating or conversion con- 
ditions are very moderate, the average 
transfer temperature being about 840° 
F. with an average pressure of only 
120 pounds, not as high as frequently 
used in ordinary steam boiler practice. 

h. The process is continuous, the 
duration of a run being limited only by 
the storage capacity for coke in the re- 
action chamber. The length of run is 
determined by the amount of coke 
formed, and this is, of course, depend- 
ent on the type of oil cracked. 


Equipment and Operation 


A standard Dubbs unit has a daily 
capacity rated at 500 barrels of raw oil 
charging stock. It consists of a side 
fired furnace having two compartments, 
one for firing and the other for heating 
containing the coil. The hot gases of 
combustion from the firing zone pass to 
the heating compartment down over the 
heating coil counter current to the flow 
of the oil. The heating coil consists 
of 50 cold drawn seamless steel tubes 
each four inches in diameter and 30 
feet in length connected in series with 
drop forged return bends, a total of 
1500 feet in the coil. Aluminum bronze 
threaded plugs are easily removable 
from the return bends at the end of the 
run for inspection and cleaning of the 
tubes. 

The raw oil charging stock is pump- 
ed from the supply tank either directly 
to the heating coil or through the de- 
phlegmator, which under these condi- 
tions acts as a heat exchanger. At the 
start of a run the oil is recirculated 
from the reaction chamber back to the 
supply tank until cracking begins, and 
the pressure is allow ed to buid up until 
the operating pressure is reached. 

The hot oil discharged from the heat- 
ing coil into the chamber where the 
coke, which is a product of the reac- 
tion, is deposited. The unvaporized 


residual oil is continuously withdrawn 
from the bottom or side of the cham- 
ber through the several residuum lines 
to a cooling coil and then to storage. 
The reaction chamber is 10 feet in di- 
ameter by 15 feet high, with a manhole 
top and bottom closed by flanged cov- 
ers. As explained previously this cham- 
ber has no heat applied whatever, but 
receives its heat solely through the oil 
transfer. It is thoroughly insulated to 
maintain the required temperature. 

The cracked vapors pass through a 
vapor line to an elevated dephlegmator 
containing perforated pans. The heavy 
ends or higher boiling point compo- 
nents are partially condensed here, and 
returned by gravity flow through a re- 
flux leg to the heating coil. The av- 
crage temperature of the oil in the 
bottom of the dephlegmator is about 
740 degrees so that on joining the raw 
oil the mixture entering the heating 
tubes is about 600 degrees Fahrenheit. 
The c1acked vapors leaving the top of 
the dephlegmator pass to a water cool- 
ed final condenser into the pressure dis- 
tillate receiving tank. 

The composition and nature of the 
overhead products are controlled at the 
will of the operator. To accomplish 
this, part of the cracked distillate is 
pumped back over the top of the de- 
phlegmator merely acting as a cooling 
medium. The quantity of such dis- 
tillate which is pumped back determines 
the outlet temperature of the vapors 
leaving the dephlegmator. Heat re- 
moval is effected both by the cooling 
effect of the distillate as well as its 
latent heat of vaporization. 

The pressure upon the system is con- 
trolled by a needle valve connected to 
the pressure distillate receiving tank. 
The pressure control as well as all 
other operating control is directed from 
the receiver house by one operator in 
charge of two units. Operation of the 
plant is extremely simple and the labor 
item low. 

The critical points in the operation 
are: (1) the transfer temperature, i. e., 
the temperature of the oil leaving the 
heating coil to the expansion chamber. 
This temperature averages about 840 
degrees Fahrenheit, varying with the 
type of oil treated. (2) The tempera- 
ture of the vapors leaving the dephleg- 
mator. This is controlled as_ stated 
previously by recirculating a predeter- 
mined quantity of pressure distillate 
entering near the top of the dephleg- 
mator. An alternative method is to 
pass the raw feed through the dephleg- 
mator, or split the feed. This tem- 
perature would average about 540 de- 
grees Fahrenheit, varying with the type 
of distillate desired. (3) The pressure; 
controlled as previously explained by a 
needle valve. Excess uncondensable 
gas is returned to the furnace to be 
burned as fuel. (4) Pressure distillate 
draw off. All of the above are under 
the direct control of the operator. 

Temperature recording instruments 
and pressure gauge are provided for all 
the above factors. In addition, instru- 
ments are also provided for recording 


w 
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TABLE NO. 1 
Summary of Continuous Runs Made on Various Oils ; : 
Residuum from Tarakan 
Louisiana Louisiana Kentucky Mexican Panuco Venezuela Crude 
Charging Stock Fuel Oil Topped Crude Fuel Oil Distillate Crude Crude (Borneo) 
Barrels treated 2,007 969 924 1,070 716 974 1,199 
be. Gr ‘ errr (hbase beenetes 26.9 28%), 25.5 21 12.6 13.4 18.2 
Percentage Coke (A. S. T. M. Dist.).........- 3.8 ~ 3.8 5.3 3.4 35.2 14.1 5.1 
Gs line 
Per ’ nt PEE TET TOC eee eT ee 36.8 41.6 43.9 41.65 ya BY 26.9 32.43 
SE DUR DOE oc i666 cccedssedatcisnvoswe 121 122 112 120 126 108 106 
End point TEES a eer eee eee ee eer eT eee 437 436 437 437 437 437 437 
Pr. ssure Distillate : ? b , 
tarre!s pel dei-é-edieee Ean bie aaa kta @ orale 1,029 582 552 588 226 375 727 
Pe BORE oo ac cende ee dueebinedeasscuesneseeees 51.3 60 59.7 54.95 30.8 38.5 60.62 
DE ER, 264.4408. k0 OC COOKER EEDAECSES OREO EER OOS 54.0 53.6 54.8 53 49.7 48.9 38.1 
R duum : ‘ ; 
oe dg adeh oe tbo eee wee acre wee wet 916 331 319 412 450 508 345 
MO. vce eee eee ee nae Seat eseeneee-e 45.6 34.12 34.5 38.52 62.9 52.2 28.77 
DM cespeuebeaaseuseanistaeceesd Geena 22.5 22 16.5 5.4 8.6 7.9 4 
Coke— : , J 
Pour ila , emacs 23,620 15,022 20,000 19,510 11,020 25,800 27 ,438.5 
Ver cent by weight of oil cracked............. 77 5.03 6.87 5.62 4.48 7.75 6.92 
Uncondensable Gas : . ig a 
Cubic feet . uk Anteeseedee thee badseancswus 340,570 183,300 170,828 252,700 78,779 132,543 376,270 
Operating Pressure : ; : 
Pounds per square inch. ....c.ccccsccscccceces 120 120 120 120 105 to 120 105 120 to 135 
the furnace, combined feed and residu- the handling of various types of charg- phuric acid per barrel of cracked dis- 
um temperatures \ll of these are in- ing stocks, the range being represented  tillate depending on the type of oil. 
stalled in the receiving house within on the one hand by a 40 Baume gravity d. Water wash after drawing off 
sight of the operator, Oil and gas kerosene distillate to a 10 Baume grav- acid sludge, three-quarters to one and 


meters are also provided for the meas- 
urement of charging stock and uncon- 
All liquid measurements 
tank gauges, 
When the running conditions 
settled the control valves may be 
and only occasional adjustments need 
be made. Operation is so flexible that 
even should the charging pump be shut 
down for a considerable period, the 
clean reflux passing through the tubes 
would prevent coking up of the trans- 
fer line during any temporary emerg- 
ency. Duplicate pumps, however, are 
provided in the standard installations. 
The coke which deposits in the reac- 
tion chamber is broken up by means 
of a chain in the chamber, around which 
the coke is formed, and at the end of 
the run the chain is pulled by means 
Preliminary to pull- 
system drained 


densable vas. 
are checked by 
are 
set, 


of a power hoist 
ing the chain, the 
and steamed 


Is 


Commercial Performance of the 
Dubbs Process 


\s an example of the performance of 
the Dubbs process in commercial pro- 
duction, it may be pointed out that in 
a series of consecutive and continuous 
runs in four 500 barrel units at rated 
capacity or over; unit No. 1 cracked 
59,061 barrels of Mid-Continent gas oil 
with an average gravity of 34.2, pro- 
ducing an average yield of gasoline of 
40.2 per cent; No. 2 cracked 62,967 
barrels of Mid-Continent gas oil with 
average gravity of 34.2, producing 


an g 
an average yield of gasoline of 41.4 
per cent; No. 3 cracked 62,982 barrels 
of Mid-Continent gas oil with an aver- 
age gravity of 36.3, producing an aver- 
age vield of gasoline of 40.1 per cent; 
and No. 4 cracked 62,645 barrels of 


Mid-Continent gas oil with an average 
gravity of 34.2, producing an average 
vield of gasoline of 40 per cent. 

The results upon fuel oil are equally 
good, but more noteworthy, as an 
example of this may be cited continu- 


as 


ous and consecutive runs made upon 
19,022 barrels of a 25 Baume gravity 
Mid-Continent fuel oil producing an 


average yield of 41.5 per cent gasoline, 
with a fuel consumption as low as 1.07 
per cent in addition to the unconden- 
sable gas burned. 

The process is extremely flexible in 


‘Morrell & Egloff, Refiner and Natural Gaso- 
line Manufacturer, Vol. \ 


No. 7, July, 1923. 


ity Panuco residuum on the other. As 
an example of what may be done with 
kerosene distillate, nearly 3000 barrels 
of this type of oil was treated contin- 
uously producing in excess of 50 per 
cent of a 410 degree Fahrenheit gaso- 
line, with an average of throughput of 
500 barrels per day. No carbon what- 
ever was deposited in the heating tubes. 

The following table shows the results 
obtained upon various types of oil which 
have been handled by this process. In 
addition to those shown in the table, 
splendid results have been obtained 
upon Smackover crude and California 
oils of varying types. 


Primary Products of Cracking 


1. Pressure Distillate. The pressure 
distillate produced has a good color. 
It varies in gravity dependent on the 
type of oil cracked as well as the per 
cent of gasoline contained therein. The 
temperature conditions in the dephleg- 
mator are maintained so as to usually 
yield a pressure distillate averaging 
from 46 to 54 degrees Baume gravity, 
and containing from 60 to 80 per cent 
of gasoline. The method of treating 
this pressure distillate has been de- 
scribed in a previous publication,’ but a 
generalized method which can be used 
for all types of pressure distillate, and 
especially for those cracked distillates 
with high sulphur content such as those 
produced from Mexican and South 
American oils is described below: 

a. Water wash and in some excep- 
tional cases a wash with dilute alkali. 

b. Heavy plumbite treat using sul- 
phur or other precipitating agent fol- 
lowed by water wash. 

c. Water acid followed by three to 


10 pounds of 66 degree Baume sul- 





Mexican Gas Oil 
Residuum from Mexican 
Mid-Continent Fuel Oil 
Residuum from Mid-Continent Gas Oil.......... 
Burkburnett Fuel Oil 
Residuum from Burkburnett Fuel Oil........... 
Louisiana Fuel Oil ......ccccccccccccccccccees 
Residuum from Louisiana Fuel 

(Morrell & Eglofi, The Refiner and 
1923.) 


Natural 


one-half hour period for batch treat- 
ment. 

e. Caustic treat for neutralization, 
using relatively small quantity of six 
to 12 degree Baume gravity caustic. 

f. Water wash, five to 10 minutes. 

g. Distillation preferably with 
and steam; or steam alone. 

h. A final wash with caustic soda to 


render the product sweet. 


fire 


From a viewpoint of economy in 
avoiding unnecessary refining, treating 
and distilling the following is 
recommended: 


losses 


a. Continuous treating systems should 
be used. If batch agitators are al- 
ready installed some type of circulat- 
ing device such as a centrifugal pump 
should be used instead of blowing with 
air. 


b. Stills should be equipped with 
fractionating towers or columns, and 
vapor recovery systems. There is a 
wide difference in the efficiencies of 
various types of towers. Batch stills 
should be run by a semi-continuous 


method feeding through the tower, or 
part of the distillate recirculated 
through the tower. 

2. Residuum. The residual oil re- 
sulting from the cracking has very de- 
sirable fuel characteristics among which 
are a low cold test, relatively low vis- 
cosity and a high calorific value. The 
suspended coke forming particles pres- 
ent may be removed by settling. Other 
means are also available for their re- 
moval. 

As an example of the fuel character- 
istics of these cracked residual oils 
compared to the charging stocks from 


which they are derived the following 
table is shown: 
No. 2 y ; 
Viscosity Univ. 
Cold Saybolt D. FU. 
Be. Gr rest (100° F) Sec. Per Gal. 
-- 26.2 —49° | 50 
17.4 =e? J 60 147,570 
« 28 +56° | IS1 147,670 
~« 20.6 — 2° F 205 149,190 
> aon +63° F 347.5 145,870 
os Shee — 4° F i44 148,080 
. ee +36° |} 10,257.0 148,380 
a 4.0 um F 23.0 157,850 
Gasoline Manufacturer. Vol. IT, No. 4, April, 
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Is of particular concern to Refiners operating Cracking Processes. For this serv- 
ice we recommend— 


VICTORY FcH Cast STEEL 
Double Packed Stop Cock Valves 












































‘*The Refinery Valves’’ 


Our Double Guard type has been developed especially for pressure and tem- 
perature extremes. 

Dependability and Safety are the key-notes of the service rendered by Victory 
Cast Steel Valves on Hot Oil Lines. 


Write us for information as to what we have been able to do in other plants. 








We have something of interest to tell you. 


Victory Manufacturing Company 


1000 Main Street 
Niles, California 


Victory Mfg. Co. 
1000 Main St. 
Niles, Cal. 


DISTRIBUTORS 


Wm. Braat, Woolworth Bldg., New York 

V. A. Houghton, 566 W. Washington Blvd., Chicago. 

Western Supply Co., Tulsa, Okla. 

Norvcl-Wilder Co., Beaumont & Houston, Texas 

Engineering Equipment Co., Union League Bldg., Es. cccvncwsgdexediswons 
Los Angeles 

G. J. Gillespie, Suffolk House, 5 Laurence 
Pountney Hill, London, E. C. 4 


rama 


ae 


Please send Catalog 
and information on Vic- 
tory Hot Oi! Valves. 


atric vs 
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Jha CeCe. 
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3. Coke. 


with a high calorific 
fuel fog on 


averag 


some cases 
one per 
ries from 15,000 to 16,000 B. T 
which compares very 
grades of anthracite coal, 
and is very much better than the high- 


pound, 


with the 


est grades 
quantity 


tions, usually 
five per cent by aie ht of the 


THE REFINER AND 


OCTOBER, 1923 








depending 


raw oil, 


» coke produced in the cubic feet measured at atmospheric 
process is of a porous nature, quite dry, pressure. The amount is dependent 
suitable for upon the type of oil cracked, and the 
The ash content usually operating conditions. The volume va- 
and in fries inversely as the pressure, f 
one-tenth of which must be considered in drawing 


value va- conclusions from published figures. T 
.U.s per calorific value varies from 1100 to 1300 
favorably B. T. U.’s per cubic foot. 


The 


‘ gz ynsiderable economic item . . 
indicating a c¢ side ul le = drogen sulphide will also be 


of substantial 
} a 


of mncondeusaine as produced per bar- 


rel of 


where the charging oil contains sulphur. 
> amount The great flexibility of the 
process with regard to the types 
about 160 charging stocks handled, and 


The gas shows an average composi- 
tion of an unsaturate hydrocarbon con- 
tent of eight per cent, hydrogen about 
four per cent and paraffin hydrocarbon 
on the type of oil and “operating — about 87 per cent. The composition 
one-half to varies with the type of oil being crack- 
ed and with operating conditions. 











“New Era’ Gasoline-Water 
Separator 


Automatically and _ continu- 
ously discharges water as it 
enters the Separator. No ad- 
justments. 


Works efficiently on Gasoline 
or Distillates from 35 degrees 
Be. upward. 


Eliminates the use of a set- 
tling tank and the drawing off of 
water giving your tanks 100% 
capacity. 

Saves stock now wasted by 
hand-operated valves. 


It absolutely eliminates the 
danger to life in the run-down 
pits, and reduces the fire hazard. 


Nothing like it for Run-down 
Tanks or Accumulators. 


Connected direct to the line or 
at the tank. 

Unconditionally Guaranteed. 

Send us your maximum re- 


quirements—amount of distillate 
—water to be handled—Press- 


ure. 


VALVE ENGINEERING COMPANY 


66-72 Hamilton Street, Cambridge, Mass. 























operation, as well as the low operating 
costs and the high yields per unit 
throughput, in a great measure ac- 
count for its remarkable success. 


Brown Instrument Has 
Carbon Dioxide Meter 


The measurement of carbon dioxide 
in flue gas is possible through the 
Brown electrical indicating and record- 
ine carbon dioxide meter, recently 
placed on the market by the Brown in- 
strument company of Philadelphia, 
Pennsylvania. This meter is designed 
to provide means of gaining efficient 
combustion of fuels through accurate 
knowledge of the combustion products. 
Quoting from a recent communica- 
tion from the company, the new meter 
is described: 

“This instrument works on the prin- 
ciple of the difference in thermal con- 
ductivity of various gases instead of on 
ie principle of chemical analysis. 

“This new electrical recorder per- 
mits of indicating and recording the 
percentage of carbon dioxide at any 
distance from the boiler, and a com- 
bined instrument records both the tem- 
perature of the flue gas and the carbon 
dioxide on one chart. This instrument 
shows continually the percentage of 
carbon dioxide and not the results of 
the analysis of a sample. 
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“Referring to the accompanying illus- 
tration (C) and (D) are the ratio coils 
while (E;) and (E:) are two small and 
identical platinum spirals mounted in 
the gas chambers or cells. Current from 
the storage battery (B) controlled to 
a constant value by the rheostat (T) 
sub-divides and passes through these 
fine wire spirals. If the gases surround- 
ing the two wires are alike in thermal 
conductivity, the cooling effects by con- 
duction to the metal cell walls are 
equal, Consequently, the spiral plati- 
num resistances attain the same tem- 
peratures and the bridge remains bal- 
anced. If, however, the gas under test 
differs from that used as a comparison 
standard, the bridge is thrown out of 
balance and the galvanometer (G) de- 
flects according to the magnitude of 
the unbalancing. 

“In practice, one cell is filled with 
air and sealed for the comparison stand- 
ard. The other cell is exposed to a 
flow of the flue gas under test. Since 
the thermal conductivity of CO: differs 
from that of air by approximately 40 
per cent it is possible to calibrate the 
equipment in terms of CQO: percent- 
age. The other constituents of the 
flue gas, such as carbon monoxide, 
methone, nitrogen and oxygen fortu- 
nately have substantially the same ther- 
mal conductivity as air. Water vapor 
differs somewhat and renders it neces- 
sary to provide for compensation to 
eliminate errors. Temperature of the 
gases affects both sides of the bridge 
equally. 
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THE CLEANING PROBLEM | 
IN OIL STILLS IS TO— 


Reduce the cleaning 
time to a minimum. 


Thoroughly remove 
all of the carbon de- 
posit. 


Leave a smooth tube 
surface that is not in- 
jured or damaged in 


any way. 











THE COMPLETE ANSWER Is— 
ROTO TUBE CLEANERS 


Let us give you additional 
information and send you 
one of our /atest, illustrat- 
ed catalogs. 
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Diagram of Cross Process using vaporizer and towers 


Cracking—Or Making Your 
Oil Pay Dividends 


(Continued from page 12) 


rugated iron shed is built over the 
front head of the main drum to house 
the pressure gauges and 
gauge glasses. Steel walkways and 
stairways provide easy access to all 
operating points. 

An eight inch extra heavy O. S. and 
Y. gate valve, fitted with 14-inch by 
pass, is bolted to the still nozzle. The 
vapor line terminates in a 60-inch diam- 
eter by 16 feet high tower which 1s 
supported on framing above the con- 


pyrometers, 


denser bar. 

This tower was built by the Kansas 
City Structural Steel Company and 
consists of three drums 60 inches in 
diameter by about 4 feet high cach and 
are connected by two groups of 120 two 
inch diameter by two feet long tubes. 

Vapors from the top section are con- 
veyed through conventional condens- 
ing and cooling coils to the receiving 
house. 

These stills are first charged with 150 
to 155 barrels of oil which is gradually 
brought up to the proper temperature 
and pressure, usually requiring about 
seven hours. The eight inch valve on 
the still vapor nozzle is closed during 
this portion of the operation and the 
14-inch by pass is used to control the 
pressure within the system. During the 
next 92 hours raw oil, at an approxi- 
mate rate of 25 to 30 barrels per hour, 
is fed into the still. Two hours are then 
required for pumping out and six hours 
for steaming and cooling down. The 
cleaners then enter the drums and 
clean out the accumulation of carbon. 
The tubes are cleaned out by means of 
air driven flue cleaners. This cleaning 
operation consuming about fourteen 


hours. Thus the entire operation sums 
up about as follows: Charge—150-155 
barrels. 





Feed—25 to 30 barrels per hour (600-720 bar- 
rels per day.) 
SP OE hc 6k6. cee cansdnceeseebhea 7 hours 
SS Le ree saree rere 92 hours 
6 cccu ce becns eee eeu eins 2 hours 
Cooling and Steamime «Qo. ccccccsece 6 hours 
Cleaning and Heading up ............ 14 hours 
SEG Sct pdecendeetad cca tesiog ox 2 hours 
ie sip tichith etic Spa Achat sd dice hoes eid 123 hours 


This cycle of 123 hours is an average 
operation at the American Plant and 
does not represent a maximum as this 
depends entirely upon quality of raw 
feed. 

The vapors released through the by 
pass are conveyed through an eight 
inch vapor line into the lower chamber 
of the tower passing upward through 
a group of tubes into the second sec- 
tion of the tower, then through another 
group of tubes into the top section of 
the tower. A heavy cut is removed 
from the lower section and an interme- 
diate cut from the center section which 
are re-run in fire stills yielding benzine 
overhead with gas oil bottom (this gas 
oil forms a re-cycle stock.) The light 
cut overhead from the re-run opera- 
tions is combined with the light cut 
taken from the upper section of the 
tower and treated, then steam stilled 
yielding finished gasoline overhead 
with kerosene distillate bottoms. 

The fixed gas is trapped out of the 
system in the receiving house and by 
means of a small blower is forcec 
through a water drum to a gas holder 
and to burners under the boilers. The 
water drum serves to clean the gas and 
remove Hydrogen Sulphides although 
primarily designed to prevent a flash 
back through the lines. 
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The fuel oil, about seven per cent ot 
the charge, containing the carbon is 
continuously removed from the still 
from a “quiet zone” at the rear end of 
the main drum. 


Estimated Profits 
Assuming 2000 barrels raw gas oil per day. 
Units required 5. 
Estimated complete cost $275,000 
Yield, 30 per cent New navy gasoline. 
Costs per 24 hours. 


Labor—3 Stillmen @ $6.00. 3 Fire- 

men @ $5.50, 1 Foreman @ $10.00 44.50 
Steam—60 H. P. per unit @ 50c...150.00 
i OPES EE ore 20.00 
PY «st sctisticiaenunawands 10.00 
Maintenance & Depreciation 20%...150.70 
SINE x: duce oud poleacse ue as eine 10.00 
Electric Power for drive motors.... 10.00 
IEE (6 bciticseakensu adeno 7.53 
eran eee ree 45.18 
Taxes, 2% on 50% valuation....... 7.53 
Royalty, 10c per barrel ............200.00 
Fuel consumed, 3.8% @ $1.16....... 126.16 
Treating and Steam Stilling @ 20c. .188.00 


estimated operation. .$969.60 


Yields 
Based on Running Gas Oil once 
Gasoline 30%—600 bbls. @ 
Kerosene 15%—300 bbls. @ 
Gas Oil 30%—600 bbls. @ 
Fuel Oil 20%—400 bbls. @ 
Loss 5%—100 barrels 


Total daily 


through, 

$5.67 .$3,402.00 
$2.25. 675.00 
$1.95. 1,170.0u 
$1.66. 664.00 





100%—2000 barrels ........... $5,911.00 


Total, 
Costs 

2000 barrels gas oil @ $1.95..... 

Operating costs 


- $3,900.00 
(hesennesetenes 696.60 
ROAM QUOTA 5...6.6.66 6006850600280 $4,869.60 
Daily net profit 1,041.40 
$1,041.40 x 300 days equals $312.420.00 per 
year. 
600 barrels gasoline cost $969.60 or $1.62 per 


barrel. 
(Continued on page 26) 
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Diagram of Cross Process 














using Heat Exchanger 
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ACTUAL PHOTO SHOWIN 
RESULTS OF TEST FOR 
TENSILE STRENCTH 
OF 
HILLS M°CANNA ALLOY 
No. 45 


EEDT)B amamercenereesreerteter 


BEFORE 


TENSILE STRENGTH 73,000 lbs 
YIELD POINT 250001bs 
ELONGATION 43% 
REDUCTION OF AREA 36% 





Non-Porus, Non-Pitting, 
Great Tensile Strength 


HE above illustration tells an interesting story. It is 
the result of a test made by the Armour Institute of 
Technology, Chicago. 


Hills-McCanna No. 45 alloy is a metal that combines 
great tensile strength, compressive strength, and unusual 
toughness. This is very desirable, and coupled with the 
added features illustrated to the right, makes it particularly 
adaptable for refinery use, and where metals are subjected to 
the ravages of acid and corrosion. 


Hills-McCanna alloy No. 45 is a metal of unusually fine 
granular structure, non-porus, and non-pitting, which insures 
products made with this alloy, leakproof. 


The co-efficient of expansion of our No. 45 alloy is 50‘: 
greater than steel. The advantages of this feature is of par- 
ticular interest to refinery superintendents using high pres- 
sure stills. See back page for still plugs. 
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The physical properties, of Hills- 
this material very desirable for 
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TEMPERATURE —-100*-110° 
DURATION OF TEST - 35 DAYS 


y, 























Acid Resisting, 
Non-Corrosive 


ESTS of various kinds have been made with Hills- 
McCanna No. 45 alloy. Of particular interest to refin- 
aries is the result of the acid test illustrated above. 
Subjected to a 50% sulphuric acid solution for 35 days, 
Hills-McCanna No. 45 alloy showed a loss in weight of only 
032%. 
Any parts of your equipment subjected to corrosive 
agents will give unusually long service when made of Hills- 


McC No. 45 alloy. 
E WI TH TH E ; We nto cniaaadin make up special designs of any kind 





. in this material, aside from the standard items enumerated 
“ OF STE EL on the back page of this circular. 
In the event that you are experiencing difficulty due to 
of Hills-McCanna No. 45 make acid or corrosion, in any part of your equipment, send us 
; nat drawings or patterns. Stop the ravages of acid and corro- 
ble for use in the oil industry. sion by using Hills-McCanna No. 45 alloy. 


a 2025 ELSTON AVENUE 
50) CHICAGO 


\ 








HILLS-McCANNA 
STILL PLUG 


The Hills-McCanna still plug is 
supplanting all other types of still 
plugs in this field, and is standard 
equipment in Dubbs Plants, Sinclair 
Refining, and many other refineries 
using pressure stills, or what is 
known as the “Cracking Process.” 

This plug, when screwed into the 
recess, forms a free and compara- 
tively loose-fitting closure, which 
under heat, expands, making an 
absolutely tight, leak-proof closure. 
On cooling down, the plug contracts, 
making it easily removable, without 
damaging in any way the header or 
return bends. 

We can supply any type of closure 
in this metal. Tell us your require- 
ments. 


































































































Hills-McCanna | 
Valve Stems | 
and Seats 


Being made of 
Hills-McCanna No, 
+5, our valve stems 
and seats are non- 


corrosive, non-pit- 
ting, and = acid-re- 
sisting. They give 


long continuous ser- 
vice without — re- 


placement. Hills 
MeCanna valve 
stems and _— seats 


may be had in any 
size and shape de 
sired. Send specific 
information, de 
tailed drawing, or 
pattern, when or- 
dering. 






Hills-McCanna 
Thermometer 
Wells 


The thermal-conductiv- 
itv of the Hills-McCanna 
thermometer well is near- 
lv six times greater than 
the steel well. The result 
is quick and accurate 
reading at all times. 


Large wells may be 
made of this material in 


the single piece, conse- 
quently they are more 
satisfactory than where 


the well is a built-up unit 
with several joints. 


Made in any size to 
order. Send detailed in- 
formation. 





Hills-McCanna 
Clean-Out Plug or 
Pipe Tap 


For cleaning threads in headers or ; 

















AN 











return bends, after the run, the Hills- 
McCanna clean-out plug is an in- 
dispensable tool. It assures a clean 
thread, and eliminates the danger of 
damaging the threads when replacing 
plugs. 

The saving of time in replacing 
closures is so great where this tool 
is used, that its cost is ridiculously 
low by comparison. Made of high- 
grade, hardened tool steel. When 
ordering state size of plug and 
thread. 





Write Us Your Requirements 
If you have any mechanical equipment with 
parts requiring a non-porous, non-pitting, acid 
resisting, non-corrosive metal, send us samples 
to be duplicated with Hills-McCanna No. 45 
for test. 


2025 Elston Avenue 
CHICAGO 
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Gesus Meter Measures Oil by Galion 
And by Gravity—Regular Flow Not Needed 


After three years of development and 
experimental work the Associated Sup- 
ply Company of Los Angeles is offer- 


ing the Granberg Meter to refiners and 
distributors of gasoline and other re- 
fined products. This meter will fill a 


long felt need for some accurate, sim- 


ple measuring device. 
The use of it 


solves the problem ot 





how to stop wastage and those losses 
resulting from careless and inaccurate 
delivery methods. The Granberg meter 
gives an absolute check on the amount 
of deliveries by the employes besides 


the flow of the product in gallons by 
gravity as it is being delivered to the 
quantity buying customer. It makes no 
difference how the flow may vary. The 
last gallon of the load is measured with 
the same accuracy as the first. It has 
been demonstrated in continued service 
of the Granberg meter that the error 
under varying conditions of discharge 
is considerably under tolerances allow- 
ed by Sealer of Weights and Measures 

The outstanding features of this de- 
vice which have appealed to all those 
associated with its development are its 
simplicity, absolute accuracy, sturdy 
construction, and positive adjustment. 
There are but three moving parts ex- 
clusive of the counter. Every drop or 
liquid passing through the meter ts 
measured by displacement in compart- 
ments which are subject to direct and 
permanent adjustment. 

In.considering the construction of the 
Granberg meter, it is well to observe 
the points that have made it successful: 

First: The Granberg meter is abso- 
lutely a positive flow meter. There is 
no by-pass or changing of gear ratios. 

Second: The materials which are 
used in the manufacture of the Gran- 
berg meter assure a long life of serv 
ice. The main castings are made ot « 
special bronze alloy. The valve ana 
guide are of an aluminum alloy. Aijl 
other parts are die cast or machined 
from special metals known to withstand 
the action subjected to. In this con- 
nection attention is invited to the fact 
that parts of the meter of the same 
pipe size are interchangeable in the 
event of accidents which necessitate the 








assuring the customer full measure- replacing of damaged or broken parts. 

ment, Third: Casting, machine and lathe 
The Granberg meter is made one, work on this meter are accomplishee 

one and a half, 

two, three and 

four inch sizes. 

The purpose of 

these illustra- 

tions, however, is 

to present the one 

and a_ half inch 

meter which is 

designed primari- 





ly for installation 


on the rear of 
trucks delivering 
gasoline, distil- 


late, kerosene and 
other refined oils. 

From the stand- 
point of service 
this type of Gran- 

















by most up-to-date methods with lar- 
est improved machinery under super- 
vision of expert workmen. 

Fourth: Special methods of inspec- 
tion before and after the machining of 
the parts, also during ‘the assembly, 
provide for the highest degree of per: 
fection. Every Granberg meter is ad- 
justable; is tested and set at the factory 
before shipment. Any additional ad- 
justment after installation that is found 


necessary can be easily and quickly 
made. 
The registering mechanism of the 


consists of two dials 
They are mounted on 
the top of the meter. One dial con- 
tains a totalizing counter moving one 
digit per gallon of liquid delivered. The 
other dial has a revolving hand on a 
graduated plate which makes one revo- 
lution per gallon delivered. 


Granberg meter 
and gear train. 


Experience of well known oil com- 
panies has shown the thorough reli- 
ability of the Granberg meter. Its sim- 


plicity of design—its sturdy construc- 
tion—enable it to successfully withstand 
the terrific shocks encountered by de- 
livery trucks. 

3esides being used on delivery trucks 
the Granberg meter is being used with 
success on docks for delivery to power 
boats, also in refineries and distributing 
stations. What is more, its accuracy, 
simplicity of adjustment and low main- 
tenance costs make it command the at- 
tention of all interested in conserving 
the oil supply of this country. 

The very apparent advantages of the 
meter have been very enthusiastically 
endorsed by all oil men who have had 
occasion to follow through the devel- 
opment stages of the meter, and both 
foreign and domestic inquiries have 
been received long before the Associat- 
ed Supply Company was in a position 
to offer the finally perfected meter as 
now being placed on the market. 





Colonel Memalnae Has 
Carbon Plant in Louisiana 


Bastrop, La—The Humphreys Car- 
bon Company, which is headed by Col. 


A. E. Humphreys of Mexia, ‘Texas, 
fame, is completing a large carbon 
black plant in the Monroe gas field, 


and present plans are to have the plant 
in full operation before November 1. 
This plant is expected to manufacture 
approximately 10,000 pounds of carbon 
black daily. Headquarters of the con:- 
pany are maintained at Tulsa, with E. I. 
Newblock actively in charge. The coz::- 
pany is owned by Col. Humphreys and 
his associates. 





New York, N. Y.—A course of study 








berg meter meets 
very requirement designed to acquaint students with the 
under actual op- management of oil companies has been 
erating condi- added to the curriculum of the New 
tions. It measures York University. 

FVessarrezsyssnnvagvenangs9009 veunsaagns oO} 
3 The REFINER will print on this page data on new refinery equipment, improvements on old equipment, news of new catalogs. bulle- = 
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PERSONNEL OF THE INDUSTRY 























IL. M. Bounds, superintend- 
ent of the Okmulgee, Okla- 
homa, refinery of Empire Re- 
fineries, Inc., recently ad- 
dressed members of the Ok- 
mulgee district Oil and Gas 
\ssociation on the subject of 
‘What Becomes of the Crude 
\fter the Refinery Gets It.” 


Frederick D, Asche, vice 
president of the Standard Oil 
‘ompany (New Jersey) was 
unong the passengers on the 


liner Majestic that cleared 
from New York the latter 
part of September for Eu- 
rope. 

POW Burford, who has 


been in Pittsburgh in connec- 
tion with sales of the Skelly 
Oil Company, has reurned to 
the company’s general offices 
n Tulsa, Oklahoma. 

R. K. Blanchard, manager 
of the oil and gas depart- 
ment of the Neptune Meter 
Company, New York City, is 


HOWARD BENNETTE 









A. V. Farr of the Caloriz- 
ing Company of New York 
City, is in Tulsa, Oklahoma, 
attending the convention. 


D. W. Salisbury of the 
Southwestern Engineering 
Company of New York City, 
is visiting refiners in the 
Southwestern states. 


E. FP. 





Blaise of the Inland 
Refining Company has re- 
turned to Oklahoma after a 
tour of the West Coast coun- 
try, including a visit to the 
California fields. 








F. E. Powell, chairman of 
Anglo-American Oil Com- 
pany, has arrived in the 
United States from England 
for an annual business trip 
in this country. 


M. C. Linn, office manager 
of the National Refining 
Company in Oklahoma City, 
Oklahoma, for several years, 
has been promoted to the po- 
sition of state manager. V. 
R. Wittich has »een appoint- 


in Tulsa, Oklahoma, on busi- Recently appointed secretary of the Western Petroleum Refiners ed assistant state manager 
Ss Association a ee eee 
Bess. with offices in Tulsa. 
S. A. McCune, superintendent of the KF. H. Kay of the Sun Oil Company Joseph Taylor, foreman of the wax 
gas division of the Empire Companies — with headquarters at Caracas, Vene- plant at the Moore Refining Company's 


of Bartlesville, Oklahoma, has resigned 
effective September 10 

P. J. Crowley of the Chicago offices 
of the Union Petroleum Company was 
in Tulsa the latter part of September 
on a tour of the Mid-Continent refin- 
ing field. 

T. F. Thompson has been appointed 
manager of the Chicago offices of the 
Tidal Refining Company with general 
offices in Tulsa, Oklahoma 


\fter an extended sojourn in the 
Great Lakes region which included a 
visit in Chicago, Geo. F. Brigham, pres- 
ident of the Commerce l’etroleum Com- 
pany and Tulsa district manager of tie 
North American Car Company, has re- 
turned to the Mid-Continent 


\ motor and lubricating oil depart- 
ment in charge of P. W. Wilkins has 
been established in Chicago by the 
Moore Refining Company with refin- 
ery at Arkansas City, Kansas. 


I... M. Fanning, statistician of the 
American Petroleum Institute, is away 
from his New York headquarters on a 
trip through the Mid-Continent field. 

J. L. Green, who has been assistant 
manager of the Arkansas division of the 
Magnolia Petroleum .Company, has 


been transferred to Oklahoma in a sim- 
ilar capacity. 


zuela, South America, has been on an 
extended trip in the United States, vis- 
iting in the Mid-Continent and other 
fields after coming to Philadelphia. 


\nnouncement is made from the com- 
pany's office in St. Louis that W. O. 
Schock has not resigned his position 
with the Indiahoma Refining Company, 
press reports to the contrary notwith- 
standing. D. E. Schock has resigned 
from the company. 


F. G. Palmer, president of the Kaw 
Boiler Works Company of Kansas City, 
Kansas, was in Tulsa last month in con- 
nection with the opening of a branch 
office of his company there. Tempo- 
rary offices are located in room 235, 
Oklahoma hotel. 

“Bill” Campbell, who is sales man- 
ager of the Panhandle Refining Com- 
pany with headquarters at Dallas dur- 
ing most of the year, is in California 
having a good time. He thinks Dallas 
is “some” town, but words fail him 
when he starts to talking about Los 
Angeles. In fact he has privately made 
the promise that he will ask for a long- 
er vacation next year—and strike for 
Ios Angeles within an hour after his 
1924 vacation starts. Of course he 
called at the Los Angeles office of The 
OIL WEEKLY for a late copy to see 
what was going on all over the United 
States and in foreign oil circles, 


plant here, and four other refinery em- 
ploves are dead as a result of an ex- 
plosion October 2 on the refinery 
grounds. 

C. E. Steidel, who has been connect- 
ed with the Bureau of Mines at Wash- 
ington, assisting in the compilation of 
refinery statistics in the United States, 
has recently been transferred to the 
San Francisco office of the Bureau of 
Mines to gather and compile refinery 
statistics in California. E. C. Lane, for 
some time had been doing this work, 
but now will give his full time to chem- 
ical research work. 

C. M. Davidson has been appointed 
general superintendent of gasoline pliant 
operations of the Empire Gas and Fuel 
Company. I. P. Parkhurst will con- 
tinue as superintendent of casinghead 
gas tests, contracts and settlements. J. 
K. Richardson becomes superintendent 
of construction and S. B. Crooks is 
office engineer. 

F. E. McMahon, director of sales ot 
the Sapulpa Refining Company, has re- 
turned to Chicago after a visit to the 
company’s offices in Oklahoma. 


J. H. Welch of the Tidal Refining 
Company of Tulsa, Oklahoma, was in 
Washington the first part of August in 
connection with a hearing on gas roy- 
alties before Indian Commissioner 


Burke. 
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The Reeves Vertical Gas Engine-Compressors 
for Gas Booster Plants 


A few of the reasons why leading companies 
and engineers are purchasing the Reeves Gas 
Engines and Compressors. 

They know the Reeves unit is not an experi- 
ment, having proven its reliability and worth 
over a period of about twenty vears successful 
service. 

Account of the simplicity of operation; low 
fuel and maintenance cost per horse power. 
One user just reported having operated last 
four units 16 months without shutdown. 

All Compressors equipped with “Hope” Bi- 
plane, Patented, easy operating, high speed 
Valves. 

Saving in installation time partly pays for 
unit. 

Saving in plant construction cost from 20 to 
50 per cent depending on location. 














Engine Sizes: Engine-Compressor Sizes: 
40 H. P. up to 250 H. P. 60 H. P. up to 160 H. P. 
Consulting ve, Pe |z [ didias, 7 
and Contracting \ Se | 
Engineers in & Ss Penna 
——a eo UPL o 1 Sete 
=— mail Mt. a? Ohio, U.S.A. 2 










































Attend the— 


International Petroleum Exposition 


Tulsa, Oklahoma 
October Sth to 14th 


Our representatives will be there. Service and 
quick delivery are the keynotes of our business. 








Storage Tanks Acid Tanks ) Heat Exchangers Loading Racks 
Stills Blow Cases Grease Kettles teel Buildings 
Ag:tators Filters Smoke Stacks Still Bottoms 
Condenser Boxes Vapor Towers Walkways 




















Kansas City Structural Steel Company 


‘‘Nearest the Field’’ 
, Sales Offices: 
General Offices and Plant: 809 Daniels Bldg., Tulsa, Oklahoma 
21st and Metropolitan Ave., 505 Huntzinger Bldg., Kansas City, 


Missouri 





Kansas City, Kansas. 





Tell them where you saw the ad 
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RECENT REFINERY PATENTS ISSUED — ses« 


4 





Washington, D. C.—The following 
patents of interest to the oil refining 
industry have recently been issued by 
the United States Patent Office at 
Washington: 

No. 1,467,757, issued on September 11 
to David T. Day, Washington, D. C., 
on a process and apparatus for the ex- 
traction of hydrocarbon oils from shale. 
‘The process consists in subjecting a 
inass of fresh untreated shale in a 
closed chamber located outside of a 
furnace and removed from the action 
of the heating medium thereof to the 
action of hot acriform material consti- 
tuting the sole heating medium for said 
chamber and composed solely of vapors 
and gases driven off from similar shale 
to distill off volatile material from said 
fresh shale in the closed chamber, and 
subjecting similar shale material to the 
action of heat applied to the exterior 
of a retort within a furnace to drive 
off hydrocarbon vapors and gases in 
, condition, conducting said 


acriform 
material into said chamber 


acriform 
through an opening in the lower part 
of said chamber and releasing it into 
the mass of shale therein, and leading 
aeriform material from the upper part 
of said chamber, the chamber and the 
shale within it being altogether re- 
moved from the heating action of the 
furnace gases of combustion and the 
sole source of heat for said chamber be- 
ing from within and provided by gases 
from said retort 

No. 1,467,758, issued on September 11 
to David T. Day on a process of pro- 
ducing hydrocarbon materials. It cov- 
ers the process of converting hydro- 
carbon oils having high boiling points 
to hydrocarbon oils having low boiling 
points and preventing carbon deposi- 
tions on the interior of the treatment 
apparatus, which process comprises 
adding the oil to be treated to a mass 


of hydrocarbon oil-bearing shale adapt- 
ed to form with the non-volatile resid- 
uum of the oil a dry non-caking mix- 
ture, continuously introducing the shale 
with the added oil into a retort, sub- 
jecting said material while in said re- 
tort to cracking temperatures, utiiiz- 
ing the shale while within said retort 
as a scouring medium for keeping the 
interior of the retort free from deposits, 
continuously passing said material so 
treated from said retort, and condens- 
ing the low boiling point oils thus driv- 
en off. 

No. 1,467,831, issued on September 11 
to William S. Barnickel, of St. Louis, 
Mo., on a process for treating petro- 
leum emulsions. The patent covers, in 
the art of treating roily oil and bottom 
settlings, the process which comprises 
thoroughly commingling a sulfo fatty 
acid with the oil to be treated, thereby 
freeing the globules of water from the 
oil, and then permitting the relatively 
heavy substances in the oil to drop to 
the bottom of the mass, whereby the 
oil is separated from the water and 
impurities. 

No. 1,468,353, issued on September 18 
to Charles M. Bullard, of Appleton, 
Wis., on a method of treating a liquid 
in a container consisting in forming a 
stream of liquid in circuit with the con- 
tainer, passing the stream of liquid 
through a heating element to heat the 
liquid in the stream, and mechanically 
violently agitating the liquid while the 
liquid is in direct contact with the 
heating clement. 

No. 1,468,435, issued on September 18 
to John Zander, Chicago, IIl., on a dis- 
tillation apparatus. The patent covers 
a still comprising a chamber having 
floor sections arranged one above the 
other in spaced relation with an open- 
ing from the upper floor to the floor be- 











Viltee High Speed 
Horizontal Refrigerat- 
ing Machine 


Vilter Equipment is used 
in many of the oil re- 
fineries. 


Vilter-Milwaukee typifies the 
true standard of reliability 
in machinery construction 
andi refrigerating engi- 
neering. 


Vilter Low Temperature 
Compression System (for 
efficiently producing low 
temperatures with com- 
pression system.) 


Vilter Sales Engineers al- 
ways at your service. 


Branch offices in all the 
principal cities. 





Established 1867 


The Vilter Manufacturing Co. 


1152-1162 CLINTON ST., MILWAUKEE, WIS. 


Builders of Refrigerating Machinery, Oil Cool- 
ing Coils, Gasoline Condensers, Etc. 























low it, said furnace having a_ liquid- 
seal inlet toward the end of the upper 
floor opposite that containing said 
opening, and a_ liquid-seal outlet to- 
ward the end of the lower floor oppo- 
site that adjacent said opening, means 
for heating the material, and means op- 
erating through said liquid-seals for 
moving the material from said inlet 
along said floor sections and through 
said inlet 

No. 1,469,426. issued on October 2 to 
James Roys Miller, Pittsburgh, Pa., on 
« process for reclaiming used oil. It 
is a process of reclaiming waste lubri- 
cating oil from gasoline engines which 
consists of heating the oil, injecting 
steam into the oil whereby the particles 
of oil are separated and the volatile 
matter is driven off, adding a soap so- 
lution to the oil and injecting steam 
whereby the dirt and foreign matter is 
coagulated maintaining the tempera- 
ture to expel water, and separating the 
solids from the oil. 

No. 1,469,628, issued on October 2 to 
Roy C. Dundas, Les Angeles, and Ray- 
mond T. Howes, Santa Maria, Calif., 
assignors to S. E. Company, a cor- 
poration of Delaware. The patent cov- 
ers a method of distilling oil shale or 
the like, which consists in slowly and 
progressively burnine a charge of shale 
ina closed chamber from the top down- 
wardly, maintaining the combustion at 
a substantially constant temperature by 
supplying and regulating a downward 
current of air through the chamber, and 
drawing off the hydrocarbon products 
at the bottom of the chamber. 


Wichita Falls, Texas.—Fire caused by 
the breaking of a flow line leading into 
a condensor box at the Primrose Re- 
fining Company's refinery near Wichita 
“alls resulted in a small amount. of 
damage early this month. 


Natural Gasoline Men May 
Meet in Dallas in November 


Tulsa, Okla.—A. V. Bourque of Tul- 
sa, secretary of the Association of Nat- 
ural Gasoline Manufacturers, has an- 
nounced that the annual winter con- 
ference of the organization will prob- 
ably be held in Dallas, Texas, some 
time in November. 

The winter conference of 1922 was 
held in St. Louis. 


Humble Has New Cracking 
Unit in at Burk Plant 


Burkburnett, Texas.—.A 
of the Standard Development 
pany’s new cracking process has been 
installed by the Humble Oil & Refin- 
ing Company at its refinery located 
near Burkburnett. The cracking proc- 
ess is known as the tank and tube 
system, and has a daily capacity of 
1000 barrels. It has been placed in op- 
cration, and the results obtained are 
reported to have been most satisfac- 
tory. 


single unit 
Com- 


— 
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Contents: 


General Introductory. 
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Chemical Properties of Petroleum. 
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AMERICAN 
PETROLEUM 
REFINING 


By 
H. S. BELL, C. E. 


Member, American Petroleum Institute; Associate Member, 
American Society of Civil Engineers; Associate Member, 
American Society of Mechanical Engineers 


A complete analysis of the problem of petroleum 
refining, giving reliable up to date information on 
every phase of modern American practice. 


“American Petroleum Refining” has been issued to meet 
the need for a book devoted to the refining of petroleum, a 
demand that has been apparent for a long time. 


It is a critical examination of evers’ phase of American 
petroleum refining, stressing the design and operation of re- 
fineries and presenting much of its material in tabular form. 
These tables are based on actual experience gained from the 
careful investigation and intimate contact with many of our 
most important oil refineries and they reflect the latest and most 
improved practice. Special chapters on the physical and chem- 
ical properties of petroleum ard its products have been con- 
tributed by eminent authorities. 


Every item in the book is intended to contain definite, 
usable and wanted information and all extraneous material that 
can be found in the standard engineering handbooks of the day 
has been purposely omitted. 


Little attention has heretofore been directed at efficient 
plant operation and this book is designed to guide and instruct 
plant superintendents who appreciate the importance and ne- 
cessity of efficiency. An oil refinery, for example, presents a 
fertile field for work along heat conservation lines and Mr. 
3ell includes much data gained from actual experience together 
with their applications to every day problems. 


Employes or heads of refineries or oil companies who are 
in charge of or are planning extensions or modifications to 
their plants falling outside,the scope of their own experience, 
will find in it the necessary technical data. Supply Houses also 
will find this book of great interest as its discussion of the 
machinery and material in common use in refineries is unusually 
thorough and complete. 





6x9 263 Illustrations Postpaid $5.00 


475 Pages 





FOR SALE BY 


Gulf Publishing Company 


P. O. Box 1307 Houston, Texas 
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Cracking—Or Making Your 
Oil Pay Dividends 
(Continued from page 20) 

The Coast Stills are rated at 150 to 
160 barrels of gas oil per day. The Still 
consists of a horizontal steel shell 8 feet 
in diameter by 40 feet in length set 
within common brick settings. The fire 
sheet is kept free of carbon by a rocker 
arm movement which drags a series of 
chains across the bottom of the still 
thus keeping the carbon in suspension. 
Vapors are conveyed through three 
shell and tube type aerial condensers 
or horizontal reflux towers to the con- 
trol house where the pressure is releas- 
ed and vapors condensed at atmos- 
pheric pressure. 

The initial charge of the still is 250 
barrels of gas oil which is raised to ar 
operating temperature of 750 degrees 
F. Pressure within the still is raised to 
80 pounds per square inch. 


As vapors pass through the towers 
90 per cent is condensed and refluxed 
back into the still to be cracked further. 
Uncondensed vapors are released from 
pressure in the regeiving house by 
means of a valve, after which they pass 
into the condenser. 

Pressure in the still is shown by a 
gauge at the pressure relief valve in 
the receiving house. A thermometer at 
the same point shows temperature oi 
the still. Regulating of the pressure 1s 
accomplished by increasing or decreas- 
ing the flow of still vapors through tiie 
pressure relief valve to the condenser 
box. 

After leaving the condenser the pres- 
sure benzine passes through a gas and 
water separator and then through a 
meter where the amount is carefully 
checked. Another meter in the receiv- 
ing house records the amount of gas 
oil being pumped into the still through 





ease Tank Gars-AndSave Money 


Shippers—large and small—find it advantageous to lease 
North American Tank Cars instead of purchasing their 


own because: 


1. Demand for rolling stock fluctuates, Cars can 
be leased as needed and equipment does not 


stand idle at shipper’s expense. 
improved at a saving. 


Deliveries are 


2. Shippers are relieved of the responsibility and 
expense of upkeep. N.A. T. X. ALWAYS RE- 
PORT IN Al CONDITION because of fre- 
quent, rigid inspections at our three expert re- 


pair shops. 


3. Leasing relieves lessee of a heavy capital invest- 
ment yet gives him cars especially suited to his 


product. 


North American Car Co. offers you a fleet of over 1000 
cars at rates which reflect the economies possible by op- 
erating on a large scale. Long or short term leases. Con- 


tract for your requirements at once. 








North American Car Co. 


327 S. LaSalle St., 
Chicago, IIl. 


Other Car Works 
Coffeyville, Kans. 
West Tulsa, Okla. 


Southwestern 
District Office 
Petroleum Bldg. 
Tulsa 








Lessors Of Tank Cars 


the preheater and the two meters are 
synchronized so that the level of fluid 
in the still will not vary in height. 

The gas oil pumped through the pre- 
heater is raised to between 300 and 350 
degrees before it reaches the still. This 
effects a considerable saving in fuel as 
well as reducing strains on the still 
which would be caused by one intro- 
duction of cold liquid. 

During the cycle 150 barrels of gas 
oil are pumped into the still which 
brings the total oil treated to 400 bar- 
rels. The cycle is 60 hours making the 
still capacity approximately 160 barrels 
per day of 24 hours. The 60 hour cycle 
consists of: 52 hours running time, 7% 
hours charging, cooling and steaming, 
and % hour cleaning. 

Of the gas oil charged, approximate- 
ly 70 per cent goes over as pressure 
distillate during the cycle, 26 per cent 
remains as fuel oil and the still loss is 
arount 4 per cent. Treatment of the 
pressure distillate before steam stilling 
causes a loss of 2 per cent of the dis- 
tillate. 

It is claimed that based on actual 
operations over a considerable period 
the distillate yields 61.2 per cent gaso- 
line, 7.2 per cent kerosene, 30.6 per cent 
fuel oil and a loss of .9 per cent which 
figured back on gas oil charged shows: 

40 per cent 56 Be. 437 E. P. Gasoline. 

7 per cent 42 Be. Water White Kerosene. 

47 per cent 22 Be. Fuel Oil. 

6 per cent Loss. 

_ Yields as given are those obtained 
from the first cycle on gas oil. 

Average fuel consumption is given as 
9 per cent of the total chage to the still. 

The process is being offered for sale 
and installed exclusively by the F. W. 
Freeborn Engineering Corporation 
which has offices in Tulsa, Dallas, St. 
Louis, New York and Boston. The roy- 
alty charged is % cent per gallon on 
gasoline produced. 


Estimated Profits 
Assuming 2000 barrels raw gas oil per day. 
Units required, 14. 
Estimated complete cost ...... $500,000.00 
Yield 40 per cent New navy gasoline. 
Costs per 24 hours. 
Labor—3 stillmen at $6.00, 3 housemen at 
$5.00, firemen at $5.50, 1 superintendent 


Perea ee een aaa $76.00 
Steam 200 B H P at S0c............ 100.00 
MEINE hi. gradi neatiae aaiaaduadsceae 50.00 
a re are ee 20.00 
Maintenance & Depreciation, 20% ..273.90 
Cleaning $10.00 per still each 60 

WONNNE. g) “atadacean gan ounce ect aaa 56.00 
RE aera 13.70 
oe RO 82.20 
Taxes 20% on 50% valuation........ 13.70 


Royalty % cent per gal. on gasoline. 168.00 
Fuel consumed, 10% at $1.66...... $332.00 
Treating and steam stilling at 25c.. 350.00 

Total daily estimated operations. $1,535.50 


Yields 
Gasoline 40%—800 barrels @ $5.67...$4,536.00 











Kerosene 7%—140 barrels @ $2.10 ... 294.00 
Fuel Oil 47%—940 barrels @ $1.66.. 1,560.00 
Loss 6%—120 barrels, 
Total, 100%—2000 barrels ........... $6,390.40 
Costs 
2000 barrels Gas Oil @ 1.95.......... $3,900.00 
Estimated operations . ....ccccccccce 1,535.50 
Re ee eT a $5,435.50 
Oe TONED & asecccicsccecema $6,390.46 
MOG << bs3c.accacndsadoocaras 5,435.50 
Wet Mieily MOveGGs ocicccccscsincsess $ 954.90 
$954.90 x 300 days equals $286,470.00 per 


year. 


800 barrels gasoline cost $1,535.50 or $1.91 
per barrel. 
(Continued on page 36) 
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“Western” 
Oil Field 
Engine & 
Reverse 
Gear Cata- 
log No. 300 





THERE ARE REAS 


16-160 H. P. ‘“‘Western” 
Compression service. 
company using ‘‘Western”’ 


Duplex Gas Engines in Gasoline 
One of 12 plants owned by one 
engines exclusively. 





“Western” 
Duplex 
Gas Engine 
Catalog 
No. 400 


For This Standardizing © on WESTERN 


Not every company operating in the petroleum 
industry has standardized on “Western” Engines, to 
be sure, for the opportunity of knowing just how 
good these engines are, and of testing them out, has 
not always been immediately available to all of 
them. 


Where these opportunities have existed, you will 
find many companies having plants of various sizes 
where “\Vestern” Engines are the standardized 
power equipment in use. 


And invariably, this standardization of “West- 
ern” Engines has taken place as a result of tests of 
a single “Western” in competition with other equip- 
ment which at the time was considered very satis- 
factory. 


When a 
power policy of a long 
“Western” Engine frequently has, 
good reasons for the change. 


single engine can change the entire 
established company, as a 
there are very 


These reasons consist of high efficiency; econo- 
my in operation and upkeep: extraordinary depen- 
dability; correct design; and rugged construction 
which enables them to withstand the hardest 
service. 


“Western” Gas Engines for oil country service 
are in a class by themselves. They are acknowl- 
edged superior in efficiency, economy and dependa- 
bility by all who absolutely know power equipment, 
and accepted as the one outstanding success in gas 
engine design, construction and performance among 
all similar equipment. 


Definite and detailed records of perform- 
ance will be furnished on request to anyone 
interested, without obligation. 


WESTERN MACHINERY CO. 


General Offices and Factory: 900 North Main Street 
Los Angeles, California, U. S. A. 


BRANCHES: 


Bakersfield 
California 


San Francisco 
California 





"WESTERN: 


Okmulgee 
Oklahoma 


Tulsa 
Oklahoma 
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s# s# Mid-Continent Refinery Operations 
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ARKANSAS Now Now 
Now Plant and Location— Capacity Running Plant and Location— Capacity Running 
Plant and Location— Capacity Running The Texas Co., Arlda . ..........5,000 £4,250 Pierce Oil Corp., Sand Springs.... 9,000 5,000 
Abner Davis, El Dorado .......-- 60 SD Union Ref. & P. L. Co., Oil City 1,000 SD Prod. & Ref. Corp., Blackwell.... 2,500 2,000 
Airedale Ref. Co., El Dorado 1,000 SD Union Ref. & P. L. Co., Homer . 1000 SD Prod. & Ref. Corp., West Tulsa.. 6,000 4,200 
Arkansas Ref. Co., Ft. Smith ... 1,000 SD Total for Lowilsioga ...cccccves 48,650 19,500 Pure Oil Co., Ardmore........... 7,000 3,700 
Ark Prod. & Ref. Co., El Dorado. 1,000 450 Pure Oil Co., Choc andues 6,500 3,400 
El Dorado P L. & Ref. Co. El MISSOURI Pauline Ref. Co., Hampton cai era 1,200 600 
MaMEEN 4 pacsensksacnsneaeenes 2,000 SD wWithoit Ref. Co., Joplin ......... 2,000 700 Powerine Oil Co., Billings < 6} 
Farmer Oil & Ref. Co., Texarkana 1,000 250 Pioneer Pet. Co., Guthrie 2,500 SD 
Four States Ref. Co., Texarkana ... 400 SD OKLAHOMA Sheridan Ref. Co., Newkirk. tenes 2,000 SD 
Grison Ref. Co., El ee eer 750 SD Acme Ref. Co., & P. L. Co., Jen- Rock Island Ref. & P. L. Co., 
Tones Bros. & Tatum, El Dorado . 1,000 — 500 SMEs. iduidibadiphasieaane vee 2,600 SD  , Duncan . .-.....sseeeeeesseees mee tae j 
Kettle Creek Ref. Co., Pearson .. 2,000 1,400 Allied Ref. Co., Okmulgee ....... 2,000 409 «« Santa Fe ou & Bef. Ceo., Ardmoce — - 
Lion Oil & Ref. Co., El Dorado..12,000 7,200 Anderson & Prichard Oil Corp., Ok- Shaffer Oil & Ref. Co., Cushing. . 6,500 3,800 
Newark Ref. Co., El Dorado ... 1,500 400 Sinan Cte « cccccascececccscs 1,200 800 Sapulpa Ref. Co., Sapulpa Caean See 7,000 2,200 
Pine Bluff Ref. Co., Pine Bluff... 1,500 900 Associated P. & R. Co., Yale ... 1,000 SD Southern Oil Corp., Yale........ a 3 
Root Refineries, El Dorado ......- 3,000 2,000 Barnsdall Ref. Co., Barnsdall .. 3,000 2,300 Southern oil Corp., Walter....... 2,500 = 
Shippers Pet. Co., El Dorado ... 1,800 600 Bay State Ref. Co., Healdton ... 1,000 SD —_ item tage Yale.. ce a 4,500 2,300 
The Arkansas Ref. Co., Picron ... 3,000 sD Beaver P. & R. Co., Dilworth ... 700 SD Southwestern Oil pede Enid.... 1,800 sD 
Union P. L. & Ref. Co., El Dorado 4,000 700 Big Six Ref. Co., Sapulpa ..... 3,000 SD Sinclair Ref. Co., Cushing..... ia 5,500 Bi 
—— come Bison Ref. Co., Quay ............ 1.000 SD Sinetate Ref. Co., Muskogee. o6aae 2,000 450 
Total for Arkansas ....-++++++s 36,960 14,200 Blue Ribbon Ref. Co., Walters . 500 SD ee Oil Corp., Grandfield. . 2,000 1,850 
Dalene Mal. Co.. Raid ........... 3,600 2,200 — he gga - est Tulsa. tetas 8,000 5,500 
KANSAS Bristow Gasoline & Sup. Co., Bris- a ee 
Associated Prod. & Ref. Co., El ; Cee er ee ee 400 SD T 9 res “D A be i aac SUN) e300 
RRR). cincsnggnnsabenia yews 1,000 SD  Buffalo-Ref. Co. Yale ........... _— 2 fo. re 
Bell Prod. & Ref. Co., Wichita ... 700 SD Cushing Ref. Co., Cushing....... 1,000 1,600 Travia & a a C.. ees ng te vee 
Commonwealth Oil & Ref. Co., _ Cameron Ref. Co., Ardmore ...... ; 3,500 2,500 Scanseantees ae pag: roe 3's00 1,700 
Moran Sh) Sale ne ae acai” sil pari SD Canfield Ref. Co., Yale .......... 500 100 Transcontinental Oil Co., Bristow 5,000 4.500 
Derby Oil & Ref. Co., Wichita.. 5,000 » Caster O88 Ca, Cartoce 2.200200 12,000 SD Turley Ref. C Oklal «=. ite ae, "400 
Chemical O. & G. Co., Oswatomie 1,000 SD Champlin Ref. Co., Oilton ..... 1,000 SD ri Oil & ‘Ref tee he one os 
El Dorado Ref. Co., El Dorado ... 4,000 1,800 Chesnat & Smith Corp., Sand oak i. aia a ae 
Frontier Ref. Co., Hutchison ..... 2,000 SD See eae ee ee 5,000 SD Wileex B fc 'E : — a 4 0 
Golden Rule Ref. Co., Wichita ... 800 600 Choate Oil Corp., Okla. City .... 2,000 SD Vole O01 C : = ee Peruse : “ 
Grant Oil Co., Augusta ......--- 2,500 - Coleman-Nelson Corp., West Tulsa 2,000 SD a Oe ne Lee eee — a 
Great Western Pet. Co,, Florence . 2,000 § Coleman-Nelson Corp., Haskell . 1,000 SD "7 , : se ann aah Onn 
Great Western Ref. Co., Erie .. 1,500 SD Constantine Ref. Co. Devel ..ss. 10,000 SD Ee GINEE. sis er vasensnel ae Se 
Industrial Ref. Co., El Dorado ... 1,500 SD Constantine Ref. Co., West Tulsa 4,500 SD TEXAS 
Kanotex Ref. Co., Arkansas City . 3,000 1,500 Cosden & Co., West Tulsa .......3 35,000 19,000 American Oil Corp Pioneer > 500 200 
Kansas City Ref. Co., Kansas City 5,000 2,300 Cushing Ref. & Gasoline Co. PREM ER Ref. Co Wichite fF; i. 5000 4.800 
Kansas Oil Ref. Co., Coffeyville. . 2,000 — WE, 8k. Cddddecsasceusnesis 1,000 300 H E Boner, a ad att aie ~'700 "400 
Kansas Tex. Oil Ref. Co., Wichita 1,500 SD Daisy Bell Pet. Co., Wilson ...... 2,000 400 ‘The Petroleum ‘aes neta » 200 1.000 
Interstate Refineries Inc., Centrop- : Damascus Ref. Co., Lawton ...... 1,500 SD Buffalo Ref Co ie ieee iy thee "S09 "200 i 
olis . .... sashes aaa aa aie 1,000 SD El Dorado Ref. Co., Yale ........ 700 SD i acai Ref. Co ERE 1.200 SD 
Lesh Ref. Co., Arkansas City .... 1,500 400 Equality Ref. Co., Oilton ....... 1,000 SD Bear Ref. Co ‘ Belinnent 1,200 SD 
Midland Ref. Co., El Dorado ..... 12,000 10,000 Empire Refineries Inc., Cushing.. 5,000 4,500 Clayton Oil & Ref Co << e 3500 1.700 
Mutual Oil Co., Chanute .......-. 1,500 SD Empire Refineries Inc., Okmulgee 2,500 2,200 (Crystal Pet. Co "Burkburnett. ... 1,000 "SD 
Mecca Ref. Co., Augusta ........ 2,500 SD Empire Refineries Inc., Oklahoma Eistland-Pioneer Oil & Ref Co., ; | 
Marshal & Co., Sheffield ........- 2,500 SD 2 OE RRA eT > C0 “.° _..... 1,060 SD 
Moore Ref. Co., Arkansas City.. 4,500 2,000 Empire Refineries Inc., Ponca City 4,500 3,400 Empire lactate Sue Glacaneiiin 7'000 2 900 i 
McCree Pet. Co., Baxter Springs 600 SD Francis Ref. Co., Francis ....... 5,000 SD General Refineries, Inc., Abilene. . 1,500 SD | 
McWhorter-Chanute Ref. Co., Cha- , Frederick Ref. Co., Frederick ... 5,000 SD Gulf Ref. Co., Fort Worth 15,000 5,000 
EE CN Cine eee ins 208 SD Fairmont Ref. Co., Fairmont ... 2,500 SD Gorman Ref. Co., Gorman........ 1,000 SD 
Miller Pet. Co., Humbolt ..... -- 1,500 SD Federal Oil & Ref. Co., Cushing . 1,500 SD Griswold Ref. €o., Electra. ea 2,000 1,700 | 
National Ref. Co., Coffeyville ... 5,000 4,600 Globe Oil & Ref. Co. Blackwell.. 4,000 1,600 Humble O. & R. Co., Burkburnett 1.500 1.000 
North Amer. Ref. Co., Rosedale.. 700 SD Gilmer Oil Co., Ringling ......... 8,000 200 Invincible Qil Corp., Fort Worth 6.000 "SD 
Peerless Oil & Ref. Co., Chanute.. 3,000 3,000 Golden Belt Ref. Co., Okla. City 200 SD Interstate Gasoline Co. Iowa Park 2'000 200 
Richardson Ref. Co., El Dorado.. 2,000 300 Grandfield Oil & Ref. Co., Grand- lowa Park Prod. & Ref, Co., Iowa is : 
Red Bird Ref. Co., Fredonia ... 800 400 MIS hs Sacra cab bso erected heals 3,000 1,600 ESS eae ed nats 1,000 500 
Sinclair Ref. Co., Argentine ...... 6,000 SD Great American Ref. Co., Jen- Keystone Ranger Ref. Co., “Wichita 
Sinclair Ref. Co., Coffeyville ... 7,000 2,200 DOME a araceGabacidcceadtaaaens 2,500 2 De ek coon rey ear 2,000 SD 
Sterline Oil & Ref. Co., Wichita . 5,000 2,200 “Hewitt Ref.Co., Hewitt .......... 1,600 1,200 Lone Star Ref. Co., Wichita Falls 4,000 SD 
Standard Oil Co. (Kansas) Neode- Home Oil & Ref. Co., Yale ..... . 2,000 SD Manhattan Pet. Prod. Co., Wichita 
<a bene atbad Se alin holes 12,000 SD Indian Chief Ref. Co., Cushing ... 1,800 SD Se ee eee SD 
Uncle Sam Oil Co., Argentine .. 700 SD Lorraine Pet. Co., Bristow ..... 2,500 1,500 Megargel Oil & Ref. Co., Megargel 500 § 
Uncle Sam Oil Co., Cherryvale .. 2,400 SD Imperial Ref. Co., Ardmore ...... 6,000 6,000 Miller Pet. Co., Wichita Falls.... 2,500 2,000 
Vickers Pet. Co., Potwin ....... 1,800 700 Indiahoma Ref. Co., Okmulgee .... 9,000 SD Mexia Oil & Ref. Co., Mexia...... 600 200 
White Eagle Oil & Ref. Co., Au- Illinois Oil Co., Cushing ......... 3,000 2,100 Magnolia Pet. Co., Fort Worth..12,500 5,500 
eo sasbédananynemeetenen’ 6,000 6,600 Inland Ref. Co., Cushing ........ 3,000 SD Noble Oil & Gas Co., Burkburnett 5,000 1,900 
; — -—- Johnson Oil Ref. Co., Cleveland... 2,500 2,400 Nortex Ref. Co., Burkburnett.... 2,000 SD 
Total for Kansas ........+-.++. 114,700 40,300 Lawton Ref. Co., Lawton ........ 1,100 SD North Texas Ref. Co., Greenville 1,000 SD 
——- + Livingston Ref. Corp., Walters ... 3,000 ‘4 Owenwood Oil Corp., Burkburnett 2,000 SD 
LOUISIANA Local Ref. Co., Okla. City ....... 1,000 600 Oriental Ref. Co., Dallas........ 5,000 400 
Caddo Central O. & R. Co., Shreve- Marland Ref. Co., Ponea City ....12,000 6,000 Oddessa Ref. Co., Ranger........ 1,000 ? 
OME... codcvenatinnesscenaeaeun 3,500 SD Marland Ref. Co., Covington ..... 1,000 350 Orient Pet. Co., Wichita Falls.... 2,000 400 
Caddo Central O. & R. Co. Shreve- eeele Ghee Oe ONES, GO. iit ce sc ocsceie 400 100 Pierce Oil Corp., Fort Worth....10,000 SD 
LF EE Raa 7,000 4,500 Mecca Ref. Co., Allen ........... 1,500 550 Panhandle Ref. Co., Wichita Falls 4,500 2,200 
International O. & G. Co., Cedar Meridian Ref. Co., Okmulgee ..... 3,000 SD Associated Pr. & Ref. Corp., Fort 
RE ee ae fell we 800 SD Meridian Ref. Co., Hominy ...... 1,000 SD ME be Sapeineetusaws aaa 2,000 SD 
Homer Ref. Co., Homer ......... 250 SD Meridian Ref. Co., Ponca City.... 2,500 SD Primrose Ref. Co., Wichita Falls 1,500 300 
Leeton Ref. Co., Shreveport...... 1,000 SD Mid-Co Pet. Co., West Tulsa ..... 7,000 SD Interstate Refineries, Inc., Ranger 2,500 SD 
Louisiana Pet. Prod. Co., Bossier... 6,000 1,500 Navajo Ref. Co., Sapulpa ........ 1,500 700 Haggeman Ref. Co., Tiffin ...... 2,000 300 
Louisiana Oil & Ref. Co., Shreve- North American Ref. Co., Pemeta.. 1,500 SD Star Ref. Co., Fort Worth....... 1,500 300 
CME. 2ouecscaravenresccnesans 6,000 5,000 Nyanza Ref. Co., Wilson ........ 3,500 700 State Ref. Co., Dallas ........... 1,000 200 
Red River Ref. Co., Crichton..... 1,500 SD Oil State Ref. Co., Enid ......... 2,500 550 Sunshine State Ref. Co., Wichita 
Paramount Pet. Co., Superior ... 3,000 SD Pontotoc P. L. & R. Co., Allen.. 600 250 “bane, MOO COE me, 
Rogers Ref. Co., Shreveport ..... 1,500 SD Omar Ref. Co., Garber .......... 2,500 650 Tidal Western Ref. Co., Burkbur- 
Shreveport Oil & Ref. Co., Shreve- Okla. Prod. & Ref. Co., Muskogee 2,500 SD Pe ss eeceenndh waned biawes 3,000 2,600 
OP CO ere rer ee errr 4,500 4,250 Pawhuska Ref. Co., Pawhuska .... 1,000 SD Texas Company, Dallas ......... 15,000 7,500 
Tar Island Ref. Co., Mooringsport 300 SD Waite Phillips Co., Okmulgee .... 4,000 4,050 Texas Products Co., Waxahachie.. 2,000 SD 
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CONLEY TANK LINE 


on Aen, Cem iel-4-) PITTSBURGH, PA. 





(Courtesy of Conley Tank Car Company) 


PAINT Z 


For Every Purpose 
We specialize in Refinery, Tank and Tank Car paints of all kinds. 


Your inquiries and orders will receive prompt and courteous attention. 


AMERICAN PAINT & SUPPLY CO. 


Manufacturers of Paints 
Factory and Office—-DALLAS, TEXAS 























Services Available for the Oil and Gas Industry As: 


CONSULTING ENGINEERS in all matters pertaining to: 
Pipe Line Transportation of Petroleum and Natural Gas 
Recovery of Gasoline by Absorption or Compression 
Compressing and Booster Plants 
Gas Engines and Compressors 
CONSTRUCTING ENGINEERS AND CONTRACTORS, specializing in: 
Pipe Lines for Gas and Oil 
Compressing and Booster Plants 
Gasoline Recovery Systems, Absorption and Compression 
City and Inter-City Gas Mains 
No contract too large to complete with satisfaction and dispatch or too 
far away to handle. 


MANUFACTURERS and DISTRIBUTORS of Gas and Oil Specialties, in- 
cluding : 

Heat Exchangers 

Gasoline Recovery Equipment 

Compressing and Booster Station Equipment 

Reeves Vertical Gas Engines and Compressors 

Hope Biplane Compressor Valves 

Hope River Clamps and Re-inforced Joints 








| Consulting | | Branches | 
| and Contracting | Pittsburgh. | 
Engineers in & ed nne 
Natural Gas | 2, UPp Tulsa,Okla | 
| and Oil. exw treo Casper. Wyo | 
| = Mt. Vernon, Gt U.S.A. J 
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Bureau Urges Assistance in Compiling 
Monthly Reports of Refinery Statistics 


Los Angeles, Calif—W. C. Hill, pe- 
troleum economist of the United States 
Bureau of Mines, spent most of Sep- 
tember in California, visiting refiners 
and urging upon them the importance 
of reporting their statistics earlier in 
the month to the Bureau, thus assist- 
ing him in releasing monthly reports 
much earlier than it has been possible 
in the past. 

Mr. Hill left Washington August 19 
and called on refiners at Chicago, St. 
Louis, Kansas City and Denver. He 
left California early in October to spend 
at least a week at Tulsa for the Pe- 
troleum Congress and before returning 
to Washington will tour the refinery 
centers of Oklahoma, Kansas, Louisi- 
ana and Texas. 

Discussing the gathering of statistics 
earlier each month, Mr. Hill said: 

“If the refineries would furnish the 
Bureau of Mines reports by the fifth of 
the month, our Bureau would be in 
a position to release the national sta- 
from Washington within three 
after reports are received. In 
other words, the Bureau of Mines is 
now so efficiently equipped that its 
compilation of these figures is a mere 
matter of detail, requiring but a few 
hours work. 

“In fact, if the California refineries, 
for example, were to deliver their re- 
ports to the San Francisco office of 
the bureau by the fifth of any month, 
the San Francisco office could return 
a report for the state of California by 
the next day. 

“At the present time the various re- 
fineries of California are reporting their 
figures throughout the month over a 
period extending from the first to the 
twentieth or twenty-fifth. If companies 
now reporting as late as the twenty- 
fifth could manage to get in their re- 
ports say five or 10 days earlier, it 
would be a very material matter, 


tistics 
days 





Now 
Plant and Location— Capacity Running 
Texhoma Oil & Ref. Co., Wichita 
Falls ee acne bauh etete case 4500 3,500 
Tiger ©. & Ref. Co., Breckenridge 1,500 200 
Transcontinental O. Co., Ft. Worth 5,000 1,200 
Travis Ref. Co., Burkburnett 1,000 200 
Great Texas Ref. Co., De Leon.... 700 100 
Uniform Pet. Co sSurkburnett 4,000 SD 
Virginia Ref. Co Dublin. ... 4,000 SD 
Victor Ref. Co., Burkburnett. ... 2.000 SD 
Wagoner Ref. Co., Electra.... 2,000 2,200 
Walker Consolidated Ref Co., 
Iowa Park . err he rere 2,500 SD 
White Eagle Oil & Ref. Co., Fort 
Worth : ‘ 5,000 2,400 
Waco Ref. Co., Waco : 5,000 SD 
Wortham Ref. Co... Wortham 400 SD 
World Ref. Co., Bridgeport 800 SD 
Texas total . 178,600 59,000 


Being dismantled. *Rerunning. $Under con- 


struction. 


“It is noticeable that most of the 
major refining companies of the state 
get in their reports by the fifteenth 
of the month, but many of the smaller 
companies are rather dilatory. It seems 
a shame that this valuable report, nav 
ing such a vital significance on the 
conduct of the country’s business should 
be delayed 10 or 15 days on account 
of several of the smaller companies 
not reporting earlier. 

“The bureau is very much disposed 
to do everything within its power to 
speed up these statistics. It has rec- 
ently engaged a specially qualified rep- 
resentative to take charge of the statis- 
tical work of the San Francisco office, 
and I have been assigned to make a 
tour of the country for the specific pur- 
pose of improving and speeding up our 
statistical service. After canvassing the 
situation, I am satisfied that the bureau 
is now doing all within its power to 
give the industry the maximum effi- 
ciency of service, and it remains now 
for the refineries of the state to give 
their equal support in furnishing earlier 


Magnolia’s Carbon Black 
Plant Put in Operation 


Breckenridge, Texas.—The first unit 
of the carbon black plant being erected 
by the Magnolia Petroleum Company 
on the Jesse R. Smith farm, section 21, 
L. A. L. survey, Stephens County was 
placed in operation early in October, 
and construction work on the balance 
of the plant is nearing completion, with 
a potential capacity of 80,000,000 cubic 
feet of gas daily. When completed the 
p'ant will represent an investment of 
approximately 250,000, and will have-a 
total of 60 burning houses, of which 10 
are already in use. This plant is expect- 
ed to realize a recovery of about one 
pound of black per 1,000 cubic feet of 
gas burned. The carbon black manufac- 
turing branch is attached to the gaso- 
line department of the Magnolia Pe- 
troleum Company, and J. R. Beacom is 
plant superintendent. 


Kansas City. Mo.—The case of the 
Western Petroleum Refiners Associa- 
tion against the Missouri Pacific rail- 
way which seeks lower rates on fuel 
oil moving from the Mid-Continent 
field to eastern territory in order to 
compete with coal has been assigned 
for hearing by the Interstate Commerce 


reports.” Commission for October 31 here. 
OUTPUT OF REFINERIES DURING JUNE, 1923 
Fast Coast Pennsylvania Ind. and III. Oklahoma 
(N. Y., Phila. N. Y., E. Ohio W. Ohio, Ky. and 
and Balto.) and W. Va. and Tenn. Kansas Texas 
Oils Run to Stills: 
(Barrels) 
Domestic Crude .......... 7,693,330 1,861,932 4,556,090 6,140,170 7,372,734 
Pete COMES ccccccccsces ; 0 eee a OE CS SE ee 1,118,808 
Total Crude Vils ....... 9,272,181 1,861,932 4,556,090 6,140,170 8,491,542 
Dom. Partly Refined? ..... 353,163 et “<s##e008%  0ccehes § “Meneuaun 
Foreign Partly Refined Dr ~~ .6eckeeee  <¢oidkaae . “smiikens 37,326 
Casinghead Gasoline ...... 8,205 9,097 28,863 112,962 106,900 
Total Other Oils? ........ 654,094 10,197 28,863 112,962 144,226 
Benes Ge TOT oscccccsce 9,926,275 1,872,129 4,584,953 6,253,132 8,635,768 
Output of Refineries: 
ee SS 5 eee ee 108,083,037 26,723,292 83,882,195 112,402,234 102,197,036 
Kerosene (gal.) ......sees 37,279,327 13,047,041 17,520,062 20,140,887 42,732,155 
Gas and Fuel Oils (gal.) 192,190,403 17,943,467 63,049,175 109,203,825 158,555,458 
Lubricants (gal.) ........- 24,266,361 14,322,321 8,224,598 7,375,119 28,887,064 
ME GRMRD 266-554-000 88 e600 14,702,438 5,451,124 2,873,613 2,724,256 4,252,459 
Cole (tOm) cccccccccccseces 13,323 1,717 15,986 2,032 7,906 
Asphalt (ton) .........0s- 91,867 426 11,788 5 38,866 
Other Fin. Prod. (gal.) 9,754,297 1,365,583 5,984,935 2,134,524 4,039 
Losses (Bbi.) .......- TT 454,247 91,500 148,096 228,493 360,197 
Domestic Partly Refined oe 
(ee EO ea eee 629,898 786,556 4,112,038 
Oils Run to Stills: 
(Barrels) ; 
Louisiana Colorado Daily Average, June 
and and 
Arkansas Wyoming California Total 1923 1922 
Domestic Crude .......... 2,528,280 2,406,129 12,048,433 44,607,098 1,486,903 * 
Peer COE ndcacdcensss 498.630 ...... Sa i padiaacacae 3,196,289 106,543 * 
Total Crude Oils .... 3,026,910 2,406,12 12,048,433 47,803,387 1,593,446 1,393,488 
Dom. Partly Refined? ..... 0  scssess. SNE ientesss <angesees ~“aneneene = 
Foreign Partly Refined Se 6kudeeen Aviecehba 562,818 18,761 * 
Casinghead Gasoline ...... 24,976 37,707 81,241 409,951 13,665 ad 
Total Other Oilst ........ 257,742 472,785 81,241 972,769 32,426 153,721 
Totes Clle BRT .uccsssces 3,284,652 2,878,914 12,129,674 48,776,156 1,625,872 1,547,209 
Output of Refineries— 
ee eee 33,039,158 55,090,546 115,316,719 636,734,217 21,224,474 17,531,353 
Kerosene (gal.) .......... 16,015,057 14,340,954 17,998,275 179,073,758 5,969,125 5,788,320 
Gas and Fuel Oils (gal.) 58,273,099 44,311,548 327,342,898 970,869,873 32,362,329 30,101,886 
Labsicants (gal.) .....0.. 1,835,467 1,644,630 9,170,543 95,726,103 3,190,870 2,671,275 
SE caaacse ans eassne 3,942,310 3,481,909 = .nccccee 37,428,109 1,247,604 1,555,658 
A AMD cease wan 7,324 Pe 54,316 1,811 1,775 
PE OND. ei cccieennes 29,028 792 41,957 214,729 7,158 6,260 
Other Fin. Prod. (gal.) 3,452,497 374,495 5,306,671 28,377,041 945,901 wa 
Te ere rere 49,845 64,581 199,380 1,596,337 53,211 53,257 
Domestic Partly Refined 
Products? (gal.) ........ SERED ASS © wwcccccs 16,957,732 2,273,401 775,780 


1923. 


*Not available prior to 
tNet run to stills. 
tNet production. 
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lg ne Not below 72° Be. 
Not above 78° Be. 

B.P..............Mecover 375° FP. 

RECOVERY ......Not less than 90 “7 


orade “pb 


GRAVITY. .......Not below 76° Be. 
Not above 82° Be. 

E.P..............Not over 375° F. 

RECOVERY...... Not less than 85 “; 


ora de'C’ 


GRAVITY........Not below 80° Be. 

Not above 88° Be. 
E. P .......Not above 350° F. 
RECOVERY ...... Not less than 78 ‘; 


grade a’ 


GRAVITY.........Not below 88° Be. 
Not above 92° Be. 


EB. PRP... cc0ce ce. Ct hove 356° F. 


, 
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HE demand for Nat- 
‘Te Gasoline is very 

strong. Stocks have 
been reduced to the daily 
plant production. 


All good winter motor 
gasoline should contain a 
certain percentage of Nat- 
ural Gasoline. The experi- 
enced auto driver wants it 
because it makes his engine 
start promptly even in the 
coldest weather. 


Let us protect your fall 
and winter's supply of 
Natural Gasoline. ur 
large daily production and 
car supply put us in a posi- 
tion to serve your needs 
promptly at all times. 





————. | 








| grade rf 


GRAVITY .......0. Not below 58° Be. 
Not above 62° Be. 


B.P.............. eatever4a7° Rr. 
RECOVERY ...... Not less than 91 % 
rade’? 
GRAVITY........Not below 58° Be. 
Not above 62° Be. 

E.P : .......Not over 450° F. 
RECOVERY ...... Not less than 90“; 


or ade ‘ y 
GRATES oinsccin ves Not below 64° Be. 

Not above 66° Be. 
E.P ..Not over 440° F. 


RECOVERY .... .Not less than 88‘; 


grade 4" 


GRAVITY .... Not under 66° Bc. 
Not over 70° Be. 

E.P Not over 455° F. 

RECOVERY. Not less than 8.‘ 





CHESTNUT & SMITH CORPORATION 


GENERAL OFFICES - CHESTNUT SMITH BLDG.~TULSA OKLA. 





Tell them where you saw the ad 
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To Follow Nicholas’ Suggestion Would Be 


To Ruin Gasoline Manufacturing Business 


Tulsa, Okla—A diametrically oppos- 
ed position to that taken by V. 
Nicholas, president of the National Pe- 
troleum Marketers Association, is 
held by the Association of Natural 
Gasoline wry none weg according to 
a statement issued by E. Buchanan, 
president of the associ: on subsequent 
to Mr. Nicholas’ verbal barrage aimed 
at forcing the purchasing companies of 
the Mid-Continent to cut the price of 
crude. 

The statement in full follows: 

It would appear that the statements 
of one L. V. Nicholas, to the effect 
that the price of crude oil is complete- 
ly out of line, and in fact, twice as high 








Type B-540 
Gasoline Condenser 


(Patented) 


Compact — Efficient — Flexible 








Dimensions — overall, 30” x 30” x 9’-0” 
(inc. top and bottom bonnets) 


SOUTHWESTERN CONDENSER 
COMPANY 


1215-1221 Hollingsworth Bldg., 
Los Angeles, Calif. 








as it should be, and his demand on the 
crude oil purchasing companies that 
the present price should be cut in two, 
are either wilfully or ignorantly made, 
and not founded on facts which are ap- 
parent to any one who cares to study 
the existing petroleum situation. 

His demand is ridiculous, and his 
statements would be worthy of no con- 
sideration were it not for the effect 
they might have on the public which is 
probably not informed as to the present 
crude situation. It would seem that he 
either has in view the utter demonaiiza- 


tion of the industry and an ultimate 
higher price for gasoline to the con- 
suming public, or he has not investi- 


gated the producing situation in the 
Mid-Continent field. Had he made any 
investigation he would have discovered 
that out of 57,000 wells in Oklahoma 
producing a total of 520,000 barrels per 
day, or an average of 9.1 barrels per 
well per day, 41,000 of these wells are 
producing only 80,000 barrels or an av- 


erage of 1.95 barrels per day. He 
would have found in Kansas_ 17,- 
391 ~wells producing 72,870 © bar- 
rels per day, an average of 4.19 
barrels per well per day, of which 
10,000 produce less than 2 barrels each 
per day. Had he gone a little further 
and taken in the entire Mid-Continent 


field, he would have found an addition- 
al 4,000 wells producing less than 2 
barrels per day, or a total for the Mid- 
Continent field of 55,000 wells produc- 
ing less than 2 barrels per day. 


Lifting Costs Can’t be Cut 
Although Mr. 


it, it is a fact 
ducers of crude 


Nicholas may not know 
well known to the pro- 
petroleum and others 
versed in that branch of the industry, 
that the average lifting cost for wells 
of this character is approximately $1.50 
per barrel, leaving a very small margin 
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on the present prices. If Mid-Continent 
crude is reduced to 80 cents per barrel, 
undoubtedly a large majority of these 
small wells could not be operated; es- 
pecially is this true of such wells as 
are operated by the smaller producing 
companies. These wells are old, the 
production is settled, and varies little 
from month to month, or year to year, 
and they really form the backbone of 
the crude oil supply. If these wells are 
onec shut down they will practically 
all be lost, and the backbone of the 
crude oil supply will be broken. 

If Mr. Nicholas had cared to make a 
cursory investigation he would have 
found that less than 3,000 wells are pro- 
ducing over 60 per cent of the total 
production in Kansas and Oklahoma 
today. 

Most of this is flush production, and 
it is only a question of time until these 
wells will settle down to the same ba- 
sis as the 55,000 making less than 2 
barrels per day. Consequently it will 
readily be seen that the small produc- 
ing well is the one to be relied on, and 
must, therefore, be protected. 


Can’t Forecast 1924 Prices 


No one can prophesy the crude oil 
supply for 1924. The present wave of 
flush production is apparently near its 
zenith, and 1924 may find as great a 
famine in the supply of crude oil as the 
surplus of 1923. If the old settled pro- 
ducing wells are ruined, and the flush 
production exhausted with an ever in- 


creasing demand for gasoline where 
will it come from? 
To follow out Mr. Nicholas’ mandate 


would no doubt result in cheaper gas- 
oline for the time being, but it might 
mean much higher gasoline forever af- 
ter. If he is informed as to the exact 
situation, we challenge his sincerity 
and his desire for lower priced gaso- 
line for the public he claims to be 
serving, and if he is not informed, we 


challenge his right to make even a 
recommendation. 
While the Association of Natural 


Gasoline Manufacturers is a part of the 




















fully built. 
the flow. 





[JEAN BROS. Ci a. 
INDIANAPOLIS. 
OIL PUMPS 


For Hard Continuous Service 


The pumps will not short stroke. 
Have large and free passages which do not restrict 
Extremely economical in the use of steam. 


Send for Catalogue. 





Are substantially and care- 
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THE NEW ENCLOSED TYPE 


Watts- Miller 
Gas Engines and 
Direct Gas 
Engine Driven 
Compressors 
and 
| Vacuum Pumps 





Direct Gas Engine Driven Vacuum Pump, Two Cylinder 


Pat. June 22, 1897; Oct. 6, 
1914; April 13, 1915 








High Efficiency Gas Engines, 
Compressors, and 
Vacuum Pumps 
for Power 
Plant Equipment 


Sizes from 50 to 400 h. p. 





Single Cylinder Belted Engine 








Compressors _ particu- 
larly adapted to casing- 
head gasoline plants, 
gas pumping plants, 
and compressed air in- 
stallations, in single 
and 2-stage machines 
to operate on practi- 
cally all intake and dis- 
charge pressures. 
Continuous circulating 
filtering automatic oil- 
ing system. 


The Miller Improved Gas Engine Co. 


SPRINGFIE D, OHIO 





Direct Gas Engine Driven Compressor, Two Cylinder, Single or Two Stage 


DISTRIBUTORS 
BRANCH SALES OFFICE FRICK-REID SUPPLY CO. 
323 North Cheyenne Ave., Casper, 
Tulsa, Okla. Wyoming. 


Service Department and Warehouse, 323 North Cheyenne Ave., Tulsa. 
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STOCKS AT REFINERIES IN THE UNITED STATES JUNE 30, 1923 
East Coast Pennsylvania Ind. and III. Oklahoma 
(N. Y., Phila. N. Y., E. Ohio W. Ohio, Ky. and 
and Balto.) and W. Va. and Tenn. Kansas Texas 
Crude Oil and Partly Refined 
Products: (Barrels) 


whole petroleum structure, and is vi- 
tally interested in the welfare of every 
branch of the industry, it is for the 
manufacturers of natural gasoline that 








we hold a brief. The effect upon the Domestic Crude .......... 5,003,913 1,231,295 1,263,303 4,946,779 4,715,649 
P o racoline i stry f shutting Foreign Crude ...........-. 2,843.936 ....4.- stat te ees teen ees 1,238,885 
natural gasoline industry of shut & Total Crude Oils ......... 7,847,849 1,231,205 1,263,303 4,946,779 5,954,534 
down even temporarily a large majori- om. Partly Refined ...... 4,577,771 858,131 2,313,262 2,236,370 5,884,894 
ty of the 55,000 small wells above men- Foreign Partly Refined .... ae el ee 23,755 
TS gee eddie thn eatimnte +s Total Other Oils .......... 4,623,884 858,131 2,313,262 2,236,370 5,908,649 
tioned, can hardly be estimated. It is 70%) Gils to be Run 2.2... 12471,733 2,089,426 3'576,565 7183-149 —-:11,863,18 
from a large number of these small Waahad Peadeate: 
wells that the richest casinghead gas 1s Gasoline (gal.) ........... 247,529,730 29,451,088 171,542,719 261,850,029 155,277,675 
aine Z he gas will be lost as Kerosene (gal.) .........-. 69,849,564 19,148,686 38,010,732 26,746,621 53,160,445 
obtained, ind cme gas ¥ " flown, This 8 and Fuel Oils (gal.) 271,218,099 30,526,512 38,303,567 «102,563,879 301,333,605 
soon as the w ells are closec cown. 1hiS Lubricants (gal.). ........- 82,816,058 33,196,803 21,767,749 14,128,227 52,326,310 
will have the effect of causing hundreds Wax (Ib.) .............00% 41,884,841 18,586,002 30,112,913 5,950,726 9,490,613 i 
f oasoline z ; Ss m and Coke (tom) .......c.ceeees 7,614 265 5,910 1,891 4,359 i 
of gasoline plants to shut ——s Asphalt (ton) .----++++ceee 73,465 2,192 9,519 188 23,684 
would spell ruin to many natural gasO- ‘aij other Fin. Prod. (gal.). 6,400,349 982,726 17,976,590 5,484,588 139,602 
line manufacturers. It would also de- —— — i 
feat the principle of conservation which *Data not available prior to 1923. 
prompted the utilization of gas for the Crude Oil and Partly Refined 
recovery of gasoline and deplete the Products: (Barrels) on 
gasoline supply to the consuming pub- er — ey ee , 
_ ae ¥ i : : . anc anc otal Stocks June 30 
lic. his could only result in higher Arkansas Wyoming California 1923 1922 
gasoline prices to the consumer. Domestic Crude .......... 4,406,289 972,379 2,843,912 25,383,519 * 
" - Z rs = : Pereigm Crude ..ccccsccces a =3)—<“—«~C eee 060606 ee 6,334,724 * 
From every angle Mr. Nicholas’ de-  qotai’ Crude Oi 222622220! 6,658,192 972,379 2,843,912 31°718,243 36,178,308 
mands seem to be economically un- Dom. Partly Refined ...... 2,352,365 2,018,810 8,559,205 28,800,808 * 
sound. not alone on account of the ee a ta ea , 225,392 peuetees 8 ecee fe 295,260 bs 
’ : - . ; P errs 2,577,757 2,018,8 8,559,205 29,096,068 867 
prospect of such action causing higher Total ja a og appa 9'233°049 3'991'189 11'403°117 60814311 37 aaa 
prices in the future, but because of the Finished Products: ay 
Gasoline (gal.) .........+- 95,838,419 159,233,578 142,859,892 1,263,583,128 824,966,456 
Kerosene (gal.) ....-+.++6. 27,891,899 28,574,223 20,918,844 264,301,002 317,574,464 
Gas and Fuel Oils (gal.) 111,237,322 34,048,671 434,793,452 1,324,025,107  1,326,939,662 
; Lubricants (gal.) ......... 3,181,644 5,245,046 12,475,393 225,137,230 226,903,812 
Would like to contract a nak ewseé sis aeeciesene 69,574,029 3,004,664 189,321 178,793,109 232,135,228 
; BE eter ckan; «| | deeemeday oe ee 24,338 78,312 
with some refinery for about Asphalt (ton) ........00- 11,439 706 17,307 138,500 154,680 
125 tank cars of gasoline All other Fin. Prod. (gal.) 973,811 348,880 424,775 332,731,321 sa 


yearly. Direct reply care : pipe emastrateeass 


The REFINER, Box 37. tremendous momentary loss that would 


be suffered by hundred of thousands of 
stockholders who have financial in- 


New Concern to Build 
Big California Plant 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


terests in the companies which would 
be ruined. 


Ponca City, Okla.—Marland Oil Com- 


_ Los Angeles, Calif—\estern Refin- 
ing Company is being financed here to 
erect refinery at Wilmington Harbor 


to have ultimate capacity of 60,000 bar- 
rels of crude a day. Plans call for a 
pipe line to Signal Hill and it is under- 
stood that products will be marketed 
in foreign countries. The company has 
100 acres of land and will have termi- | 
— nal facilities at the harbor. Richard 
Florian is president and general man- 


ager, and R. R. Rakestraw is vice presi- 
SN NY) | | | Myf dent. Both officials oan pectin oe a“ 


\ oN ene time with the Standard Oil Com- 
oon \ 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 


pany is completing storage amounting 
to six 80,000 barrel tanks at the com- 
pany’s export terminals recently ac- 
quired at Texas City, Texas. 




















’ Jf any of California. 

+ ee LZ. pany of California | 
PION FER Cross Refining Company 

Is New Texas Refiner ; 





TANK & 


Corsicana, Texas.—The Cross Refin- 
ing Company has been selected as the 
name of the new refincry being erected 
a short distance south of Corsicana on 
the H. & T. C. railroad at Angus sta- | 
tion by Edward E. Stewart of Burk- 3 
burnett, H. H. Cross & Co., marketers 
and jobbers of Chicago, and T. A. Ed- ( 
monds of Fort Worth. Construction 







~~ 





&. New Name for an Old Friend 














. Cc 

W BATS in a name, anyway? The refinery construction work a started last — and —— tl 

work we are doing under the name “Pioneer” is just inal plans were to have a daily capacity 2 

the same high grade as when it bore the name “Tulsa of 1500 barrels; but another still has i. 

Boiler and Sheet lron.” . : , riving it a capacity of 2000 , 

For eighteen years, as the “Tulsa Boiler and Sheet Iron been adde d, neghttines - . "4 ity rs : \ 
r- ean barrels when completed. It is planned 

Works” we have turned out tanks and refinery steel con- : , : peat thi n 
struction that made good friends for us among the wise to have the plant in operation within 
buyers of the Mid-Continent. We pioneered in giving these the next 60 days, and it will operate on 
people “close to home” service on the best kind of work. crude from both the Currie and Corsi- 

Now, under the new name, The Pioneer Tank and Boiler aa Deceit Gaile , 
Company, we’re all set with the men, machinery and money cana-Fowe elds. I 
to keep on growing under the Pioneer banner like we did lit eat ei nm 
when Tulsa Boiler and Sheet Iron was on our letterhead. ; ; ; ac 

There is no change in our organization. - Neodesha, Kans.—Because the com- a 
Get Pioneer quotations on tank and refinery construction work. pany's stocks of gasoline on hand are D 

PIONEER TANK & BOILER COMPANY sufficient for current business, crude ot 

(Formerly Tulsa Boiler and Sheet Iron Works) oil runs to stills at the refinery here of ce. 
Box 1926, TULSA, OKLA. the Standard Oil Company (Kansas) C 
- have been temporarily discontinued. th 








The plant is running gas oil. it 
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Company Looking for Site 
To Build Plant in New Mex. 


Santa Fe, N. M.—The Navajo Refin- 
ing Company which recently took over 
the Polar Producing and Refining Com- 
pany’s plant at Sapulpa, Oklahoma, is 
understood to be negotiating for a site 
in the San Juan Basin country in New 
Mexico. The company is said to be 
backed by Oklahoma oil men. 





“Wherever There’s Oil” 
> 


STEEL CASTINGS FOR REFINERIES 


Open Hearth Process 

Quick Delivery—Made in Houston 

From One Pound to 8000 Pounds 

Analysis of Every Heat Controlled in Our Own 
Laboratories, Insuring Uniform Quality. 

Complete Pattern Shop, Machine Shops, Metallurg- 
ical and Engineering Staff at Your Disposal. 

R. U. CULBERSON, Receiver 

LUCEY MANUFACTURING CORPORATION OF TEXAS 


Houston, Texas 


Beaumont, Texas Shreveport, La. El Dorado, Ark. Mexia, Texas 
Smackover, Ark. Corsicana, Texas Dallas, Texas 


STEEL 





Chicago, Ill._—Approximately 100 rep- 
resentatives of the industrial relations 
department of the Standard Oil Com- 
pany (Indiana), including pumpers, still- 
men and other workers in the com- 
pany’s refineries over the country, in 
company with executives of Standard 
Oil, attended the fifth annual confer- 
ence held in Chicago September 17. The 
plan was inaugurated by Col. R. W. 
Stewart, chairman of the board of the 
company. 


Boston, Mass.—Refinery of New Eng- 
land Oil Refining Company at Fall 
River is running about 750,000 barrets 
of crude a month, of which 500,000 is 
California oil and the remainder other 
oils, principally Mexican. Operations 
are being conducted at a profit. 


Three Associations Will 


Have Combined Headquarters 

Tulsa, Okla—Offices of the Western 
Petroleum Refiners Association, Asso- 
ciation of Natural Gasoline Manufac- 
turers and the Mid-Continent Oil and 
Gas Association now are located on 
the fifth floor of the Cosden building 
here. 


CO eee 
































Tulsa, Okla—Cosden and Company 
is rushing work on its natural gasoline 


e 
yl being buil he M is ad 
rant being us on ate avorris ed HA Safeguard for Your Gas Lines 


plant will cost around $225,000. 


Augusta, Kans.—Grant Oil Company 
has filed suit in district court in Butler 
County, Kansas, against Lakeside Re- u on 
fining Company for recovery of $250,000 


alleged to be due on payments for 
crude oil supplied by the Grant com- 


pany to the refining concern. Pressure 


Start Work on New 500 


Barrel Plant in Texas 


Tahoka, Texas.—Construction work 
has been completed on the 500 barrel 
daily capacity skimming plant located 


near here by the Tahoka Oil Refining 
Company. The plant is to operate on 





INLET 





hg Mar agi 2 ee taco Set the Fulton Back or Check Pressure Regulator at the 
ral West Texas, while the refined prod- desired pressure, and it automatically guards against the 
ucts are to be sold locally and to other rine . ‘ 

ion tan aaa ke oe gas pressure rising above or falling below this prede- 
manager of the company. termined point. Maintains given pressure at gas wells. 





we ; So made that friction is reduced and a quick response to 
Wichita, Kans.—So as to be in a hee altel h f <—- d 
position {o carry out its recent an- the slightest change of pressure Is insured. 
nouncement of storing crude to the 
acc ) ~ers y 4 4 . _: . . . 
econ erage peli oy a Write us for folder giving full information and prices 
Derby Oil and Refining Company has 
purchased a farm 25 miles east of Wich- ® 
ita in the Augusta district of Butler THE CHAPLIN FULTON MFG. CO. 
County and is starting construction on 30 Penn Avenue Pittsburgh, Pa. 
the first 55,000 barrel tank of a series 
it contemplates erecting, 
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“UNITED” 


WATER SEAL TANKS 








PREVENTS EVAPORATION 


The construction of ““United’’ Water Seal Top Tanks 
is similar to other steel tanks, except that they have 
a flat roof constructed of steel plate, tight riveted and 
caulked water tight. The roof is located about seven 
inches below the top of last ring of tank shell, and 
is carried on steel framing properly designed to carry 
the load intended. The space between the top of tank 
ring and roof is then filled with water which can be 
kept constantly circulating, thus keeping the tank and 
its contents cool. Not only is the escape of rising 
vapors entirely eliminated, but your FIRE HAZARD 


is also reduced to a minimum. 


Let us send vou Special Bulletin on 
“United’’’ Water Top Tanks. It’s 
free and contains much valuable 


information. 


SEND US INQUIRIES FOR 


Pipe Line Suppites 
Pumping Equipment 


Storage Tanks 
Complete Refineries 
Agitators Special Castings 
Loading Racks Refrigerating Machinery 
Stills Furnace Fittings 
Towers Cooler Boxes 
Condenser Boxes Tail House Look Box 
Special Forgings Cross Cracking Plants 
Fittings of All Kinds Etc., etc., etc. 


Get “United” Prices before buying. 
Quotations promptly made with- 
out obligation. 


United Iron Works, Inc. 


KANSAS CITY, MO. 


TULSA DALLAS 











Cracking—Or Making Your 
Oil Pay Dividends 
(Continued on page 36) 

The Isom system, U. S. Patent 1,- 
285,200 as adopted by the Sinclair Re- 
fining Company operates at 100 to 125 
pounds pressure and at temperatures 
rarely exceeding 750 degrees F. 

The Isom stills have charging capac- 
ity of 235 barrels of raw gas oil and 
operates at a rating of approxtmately 
1200 barrels per day. The heating ele- 
ments consist of fifty 4 inch tubes fit- 
ted with Foster superheater rings con- 
taining 2700 square feet of heating sur- 
face while the oil is heated over 900 
square feet of tube surface. The oil is 
circulated through these heating cle- 
ments which are arranged vertically in 
the furnace by means of a Conners- 
ville 14x 28 two lobe hot oil pump to 
and from a 9-foot diameter by 32 foot 
long horizontal still. The vapors re- 
leased in this still are conveyed 
through a 60-inch diameter by 28 feet 
high reflux tower. The system is charg- 
ed continuously during the cycle by 
pumping the raw oil over the top of the 
tower. Vapors are condensed under 
pressure and the regulating valves for 
the continuous draw off as well as for 
the condensates are located in the re- 
ceiving house. 

The still are operated on a 48-hour 
cycle; 30 hours of continuous running 
and 18 hours for starting up, cooling 
down and cleaning. Depending upon 
the rate of charge and how hard the 
heaters are fired the following results 
are obtained: 500 to 800 barrels of 49.8 
Be. gravity distillate received overhead 
and 500 to 800 barrels of 24.0 Be. grav- 
ity pressure tar drawn off per run of 30 
hours. 

Under norma! operating conditions, 
50 per cent of the continuous charged 
gas oil comes over a distillate, 45 per 
cent of the continuous charged gas oil 
drawn off as tar, and 7 per cent of the 
continuous charged gas oil is loss and 
carbon. 


New York, N. Y.—For the first seven 
months of 1923 reports of the markevr- 
ing division of the Cities Service Com- 
pany reflect an increase in the consump- 
tion of petroleum products. In the 
Northwest a 25 per cent increase is 
expected; in the Middle West a 100 
per cent increase is indicated, while in 
the Southwest a 10-per cent increase 
is looked for. In the Eastern section 
an increase of 150 per cent is antici- 
pated. 





Dallas, Texas.—Officials of Panhandle 
Refining Company in letter to stock- 
holders comment on refining situation 
as follows: “The price of gasoline is so 
low that it is impossible to refine oil 
at a profit at the present price of crude 
oil. Recent cut in posted price has haa 
effect of reducing the loss, but it 1s 
not low enough yet to make refining 
profitable.” 





Tulsa, Okla—The Western Gas and 
Power Company, which recently in- 
stalled a gasoline plant near Sayre, 
Oklahoma, has opened offices in the 
Fidelity National Bank building here. 


Wichita, Ksns—E. M. Luther of 
Cimarron, Kansas, has been appoinfed 
receiver for the Kansas Gas and Pe- 
troleum Company and its subsidiaries, 
the Frontier Refining Company and the 
Penn-Western Lubricating Company. 








Based on actual performance, a double 
Dubbs unit running on Long Beach Call- 
fornia Residue 18-19 gravity direct to the 
process without pre-treatment and only 
once through will crack over 2000 barrels 
of this stock per day and each day’s run 
will yield more than 550 barrels of good 
new Navy IBP-EP gasoline 


The remainder is a fuel oil, zero cold 
test and very low viscosity; a better fuel 
oil with more BTU’s per gallon and more 
easily handled than the original charging 
stock and this after you have taken out 
more than 550 barrels of good gasoline 


We leave it to you to figure the profit 


The Dubbs Process can do with your 
Residue what it is doing with Long 
Beach Residue 


Universal Oil Products Company 
Owners of the Dubbs Process 
208 South LaSalle Street Chicago 
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Refiners’ Supplies Lard Oils— ee SE OPE Bbl 4.50 
Oct. 10 Prime Rosin Oil Ist run gal. 42 
4 Winter Rosin Oil 2nd run .gal. AS 
Soda Ash light 58% wt.S1.c Strained .. 1 to 1% ffa. 40/45c. t. Ib$.16 ; 
Silicate of Soda 60 deg. bbl cwt sree Pine Tar— 
‘Sai Gade whe ews. 1.30 Winter Kiln Burnt . Bbl. 11.00 
Caustic Soda 76% cw 3.16—3 Strained . 2 to 4% fia. 40/45c. t. Ib. .1345 Retort - Bol. 11.00 
Chloride of Lime solid ro I I Extra ..4 to 5 ffa. 40/45c. t. Ib. £1354 *No, I 
Sulphuric Acid 60 deg. tank cat Extra No. 1 ...7 to 10 ffa. 40/30c. t. Ib. .12 sensei 
cs th slenien ordeal APD a 13 to 18 ffa. 40/45c. t. Ib. .11 rSavannah, Ga., market. 
Benzol— No, 2 ....:..22 to 2% fla. 40/46c.. t. Ib. .1 Se 
Oct. 10 Prime Edible Tallow under 17¢ffa. Island Plant Taken Over 
> : a = 10/45c. t. N. Y. ‘ eyes OY 
Pure Water White Tanke. Rael toes 4 oe By New Haskell Company 
rums Ra a . i Nees ae » 
ranks... gal ard Stearine . . Ib. 15% New York, N. Y.—The newly formed 
Drums... gal Oleo Stearine . Ib. £3 Gulf States Oil and Refining Company, 
; ; subsidiary of Middle States Oil Cor 
Jobbers’ Supplies Neatsfoot Oil— oration, has acquired the pl: f the 
I Pure bhis.-Ib. “1404 l ‘ » Nas acquires the plant of the 
Vegetable Oils— Extra bbls.-Ib. LL Island Refinery Company near New 
Linseed, carloads Spot wa No. 1 . this it 11 Orleans, together with the stock of the 
October gal ee SN cane pirensuseuien lb. 17'4 company owning a refinery at Palio 
Noy.-Dec, . . gal 80 Blanco and a $12,000,000 claim against 
wal ) 7 ic. . ris . 

Less carload Spot gal ' Fish Oils the Island Oil and Transport Corpora- 
bbls. or less Spot gal is Menhaden Oil . : baidiest fend F ; 
Boiled, tank Spe gal s Light pressed gal ¢ tion and its subsidiaries. The deal has 

Soiled, a Spot .. wa jg pressed : ; : 
> a pee - hag sone While gal. .68-.70 been agreed upon by stockholders’ pro- 
Soya Bean Spot, Tank Ib Yellow bleached ; gal. 67 tective committee of the Island Oi 
Ilerring, tankcars coast gal. 40 and lransport. 
Animal Oils— Whale, extra winter bleached gal. 1 ooo gee oo games a 
English Degras lb. $-.04 Seal Nominal Cleveland, Ohio.—The National Mo- 
Domestic Dearas, bbis., carloads «..1b. -.04 ee torist Association has extended invita- 
Horse Ib. —.08 Sunshine He. % gal. 1.00 tions to all automobile clubs in the 
Sumpaatiiee . ......«. _... gal.  .921%4 United States to attend a conference 
Oleic Acids— Monies TM. Me oo cccckccescscessh $05 here latter part of September to plan 
NR ao, Ib Rosin F. N.Y. Bbl. 5.95 action tor a complete survey of the 
Saponified . . Ib ) So Sera parte ee Bbl. 4.50 vasoline situation. 











Valve Chests. 


tial. 





Special High Pressure Oil Pump 








Designed Especially for Use With Cross Cracking Process 


“ALL NATIONAL” Pumps are equipped with Balanced Piston 
This construction meets the demand where effi- 
ciency-endurance and absolute reliability at all times are essen- 
All pumps have heavy construction and large valve area, 
making them ideal for refinery pumps. 


OUR PRODUCT MEANS ECONOMY 


When figuring on pumping equipment send us your inquiries 


NATIONAL STEAM PUMP COMPANY, Not Inc. 


UPPER SANDUSKY, OHIO, U.S. A. 


Our regular line includes: 


High Pressure Pumps. 
General Service Pumps. 
Boiler Feed Pumps. 
Air Compressors. 
Vacuum Pumps. 

















Tell them where you saw the ad 


























ws, VACUUM PUMPS — ROLLER PUMPING POWERS 











The Bessemer Oi} Field Engine 
Famous in oil territory the world over. 
The original two cycle engine with cross- 
head construction. 





Bessemer Type IV Oi! Engine 
A dependable engine of trouble-free per- 
Pt which operates on inexpensive 
uel onl. 


The Bessemer Type Ten 
Compressor 
This i is the newest B unit, 
ing engine and compressor in one usiit and 
incorporating numerous refinements, 


he 





The Bessemer Type VIII B Direct 
Driven Compressor 
Standard equipment in the Gasoline-from- 
Gas Industry. The most efficient and eco- 
nomical means of gas or air compression. 








Bessemer Roller Pumping Power 
A compact pumping unit which keeps rods 
close to ground. Master wheel kept level 
by six rollers.. 








A synonym for 
the Best for a 
Quarter Century 


From the first gas engine in 
1898 to the Type Ten com- 
pressorin 1923, Bessemer lead- 
ership in the Oil Field hasbeen 


an undisputed fact. 
Machinery to meet every oil 


field need has been developed 
and perfected in the Bessemer 
_ plantand builtto maintain the 
Bessemer ideal—that every pro- 
duct shall be the Best in its line. 


Today the Bessemer trade- 
mark on oil field equipment, 
compressors, gas engines, oil 
engines, pumps and pumping 
powers, is your guarantee of 
unexcelled design, sturdy con- 
struction and world-wide 
service. 


Complete descriptive catalog 
gladly sent on request, - | 


THE BESSEMER GAS ENGINE COMPANY. 
York Steet : .. Grove City, Pa. 
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Way Rwe A Hossy ? 


(WE USE) 


RED LEAD BLUE LEAD WHITE LEAD ZINC OXIDE 


/ 


TITANOX l/ |CHROMATES| ALUMINUM | 
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_[onapaire Vy VEHICLES ~~ {IRON OXIDES 
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The Good in each of the above 
Pigments is Freely Acknowledged 
and they are USED in proper 
combination with EXPERIENCE 
in DEGRACO iixt> PAINTS 
for the OIL INDUSTRY. 














While all pigments possess properties 

: PAINTS that are recognized as desirable, many 
| ee of them have characteristics which 
Rammer make them unsuitable for use under 
— ae certain conditions of application and 
exposure. The use of any pigment or 

a combination of pigments should be determined by a 
knowledge of the requirements to be met and experience 


Tank Paints in meeting them. 


Head Liner ‘ : 
Enamels As manufacturers of paints in all colors and for all pur- 


Tank Car Paints poses for thirty-five years and specialists in paints for the 
Pipe Line and oil industry, we have been able to select and combine 


Station Finishes ‘ P ‘ ° 
Superior Graphite those materials best suited to accomplish certain results. 
Paint You can depend upon us for a proper selection of the 


ee best materials to meet each and every requirement. 


Degraco-Tone a , 
— Detroit Graphite Company 
563 Twelfth Street, Detroit, U. S. A. 


DEGRACO PAINTS are sold through branch offices with warehouse 

stocks in all principal cities. 

EG in Canada by Dominion Paint Works, Ltd, Walkerville. 
anada 


NEW YORK O im l N TS TAMPICO 
CHICAGO HOUSTON 
TULSA KANSAS CITY 
ST. LOUIS O iarnisites PHILADELPHIA 
SAN FRANCISCO All EG for A CC ENAMELS Prssurcn | 








Degraco Products 



































